
*. Theodore UI tchell
Executive Dlrectir
Uicronesfan Legal Services

Corporation, Suite 300
1424 Sixteenth Street, fIJ.H.
Hashfngton, D. C. 20036

Dear 14r. Wtchell:

The Department of Energy Is pleased to respond to your letter of
August 3, 1979, in which you requested copies of a msnber of records
pursuant to the Freedom of Infomatfon Act. The following responses
are numbered to coincfde with ywr nmbered requests.

Item No. 1. The statement 1s based upon testhony presented by
Messrs. OeBrum, Ueissgall, Deal, DeYoung and Ws. Van Cleve, and others

‘r Hearings before Subcodttees of the Codttee on Appropriations,
House of Representatives, on April 12, Ray 22, and June 19, 1978.
Copfes of pertinent portfons of that testimny ●re enclosed (Tab A).
Addftfonal relevant Information Is available In the Hearings testimony
conducted by the Subcondttee on July 25, 1978. We do not have a COPY
of the final transcr~pt of thts testimony.

Reports from Brookhaven Natfonal Laboratory Indfcated that the Cesfum-137
levels of Biklnt residents increased with tfme until 1978, and decreased
thereafter (post-mlocatfon). These data were based upon whole body
counting measurements. A suumary of thts information Is enclosed (Tab B).
This Increase In body burden cofncfded with tncreased availability of
locally grown terrestrial foods, partf cularly coconuts. The Cestum-137

R7G.•wMDO~

measurements suggest that either the quantity of imported food avaflable
~ to the pmple or the quantftyof available ?inported food consmed by the

wllTlaI.slsm.

people was below that level needed to moderate the fncrease in Ceslum-137 ------- —

body burdens as locally grown foods became available.
OAT*

Item No. 2. The aerfal photographs of Bfkfnf Atoll (which I believe
“,=. SYM90L

have previously been sent to YOU) show that the Bikini and Eneu Islands —-—-
are separated by approximately ffve miles of reef. At 10U tide it is

lmlTIA1.sl Slo.

possible to walk from one island to me other. Considering the facts ~ ,’ -—oar=
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Mr. Theodore !44tchel 1 -2- August 21, 1979

that the Island of Blklnl Is the longed-for - of the Blkfnt people,
that houses already exist on the Isl@nd, and that tens of thousands of ..-
ammut~rees ●re on the fsland, w feel that ft fs valid to refse
the questfon of whether or not ●ccess to 61kf nl Island can be controlled
If the people reside on Eneu Island. (See also previous consnents of
Nr. OeBrun. ) There are no other records covering the request fn
Item No. 2.

Item No. 3(a). The Department of Energy has no records bearfng upon
thfs subject. Inqulr~es of this subject presumably should be directed
to the Department of Interior.

Item No. 3(b). Please refer to the Brookhaven National Laboratory
lnfonnatlon provided tn (1) above. If body burden 1evels of Cesium-137
were to be equal to or greater than 3 vCf, It would be expected that
radlatlon exposure levels at or above 500 mfllfrm per year would result.

4
<This assumption Is based upon Publlcatfon 2 of the International Conznlssli
on Radlologtcal ProtectIon (Report of Ccmsrdttee 11 on Permissible Dose fol
Internal Radlatlon). In that publication It fs stated that’the maximum
permissible body burden e? Cer?m-137 (assumfng that the total body fs
the organ of c~$tfcal nfemr.ce) for occupational exposure fs 30 PC1
(see Tab C). S~nce the occupational exposure lfmit is 5 mm per year,
the body burtan Gf ‘--”-~c.,u.~137 , =sultlng In an exposure level of 1/10 of
5 rem per year (f.e., 500 mi17trem per year) Is 1/10 of the 30 @i value,
or 3 wCt.

Item No. 4. Lawrence L?vennore Laboratory (111) currently fs In the
process of ~re~~~y +~~$nfc~l articles for publication in the Scfentfflc
literature addressing these Issues. Consequently, the arttcles as such
do not yet extst, and the Department of Energy obviously does not possess
them. However, enclosed (Tab f)) Is a copy of Information whfch the
Lawrence Lfvennore Laboratory sent to the Department of Energy consf sting
of the food concentrations of radionuclldes which LLL used In calculating
the dose estimates under d~scusslon.

Item No. 5. The substance of the request addresses the basfs of the
/ declston to employ the Federal radiatfon guidance. The most relevant

\ [ basis f or this Is the Federal Radlatlon Counctl gu~dance as presented
‘in the Federal Regtster over the signatures of Presidents Eisenhower
/ and Ken= ‘----”~r

The text on page 6 and footnote 10 on the same page address the AEC
reconmendat:~(ls fai plimlng at Enewetak, the bases for which are in
the Environmental Inpact Statement.
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Mr. Theodore Hi tchell -3- August 21, 1979

Item No. 6. Lawrence Lfvermore Laboratory (LLL) is In the process of
preparing this document. It fs not yet avaflable. The dose estfmates
were pmvfded by LLL, however, and copfes of tiat the Department racefved
●re enclosed (Tab F).

Item No. 7. In response to your FOXrequest in Item NO. 7, the records
you requested are at the Lawrence Llvennore Laboratory. TheY are in the
process of befng assfm$lated. As soon as they are foiwarded here, lt
W] fbeddetermf ned whether they can be released and you wf 11 M prmptly

. Me anticipate no problasns at thfs time.

Item No. 8. Rfsk esthates of somatfc or genetfc consequences of various
radiatfon exposure ~evels were not made. Rfsk estfmates for sow of the
radiation exposure values Identifid (I.e., 170 mfllirem per year and
5000 mf 11 f rem per 30 years) are gf ven fn the sunmry statement of the
National Academy of Scfences-National Research Council ’s Report of the
Advisory Comdttee on the Biological Effects of Ionlzlng Radlatfon (Tab G

The Atomf c Energy Coumlssfon Task Group Report pubt f shed fn the Eneuetak
Environmental I act Statement, VolunE II, Tab B, pages 111-11 and 12

Tprovides a somat c risk assessment for a radf atfon exposure of 250 mill fr
per year, the recorrsnended radtatf on protection crf teria for the whole bod
and for bone marrow.

Item No. 9. No such documents exist.

Ue trust that thfs Information is rescensive to Your rxwest.

Sfncerely,

Bmce U. Nachholz, Ph.D.
OffIce of Environment

7 Enclosures

bcc : Mrs. Van Cleve, DOI
Mrs. Clusen, ASEV
Mr. Hol1ister, ADASEV
Mr. Whitnah, OMS
Dr. Weyzen, OHER
Mr. Deal, OESD
Mr. McCraw, OESD
Mr. Brown, OGC
Mr. Gelband, AD-44
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Mr. YAm. W’erw+ the Bikini
p?

hLIh& ‘1’’he~~em but the tiation doee from intake of food
haahe “totise-

YMr. ‘AnM.Did 8n~ go over the top ?

w
None of the peop]e have gone over the top as far ss t]le

CCS]UMevels. They we veq C1OSCto the maximum allowablI do.w
from the maximum of permx~ible amounts of cesiwn.

Mr. ~ATZ6. Are tbe p]e M.ng in the houses ●long the rnad ?

‘*~T
Yes. and ey tre ttmg the mdioactirity iI] their bod]es

from the~r let, from eatuigthe ocdly grown foods.
b retrospect, this is prokb]y the big miake made in the besin-

ning of the resettlement program in that we made recommendation-
wh)ch turned out to be impractiu] in the SMUWthat to hsve garden-
grovri but then tell the people not to est the products.

YMr. ‘A-. W*S he told to grow his garden and eat that food ! lYa-
he told that he could do that!

F“
The original mccunmendationsprohibited eating certai II

oft e local foods. .
Mr. YAm. This is right. But I think I read hen the”l]OUWSwere

built on pads of coral and that they were told not to ●at tl)e eoronut
crnb. You SS) you brought in outside foods ●t the initial stages.

Was this to cut down cmthe possible int,nkeof radiation residuals i
Did TOIIbrine in outside food from the stArtf

IU;. DEAI ~es. sir.

Ct7RRESTP’LEOING?BOOIUMON BIKINI 16LASDF

Mr. YA-. I guess outside fmd is ttill being brwu ht in.
FMr. DEYOCNG. It vw not until emrlyhat y-r. Mr. .hairman. that

the tr~ crops and some of tbe other ve,ge~ble crwps bqran to bwomr
fully productive, So up until 1977 the hsd hen existing pnmaril}

{cm food products that we~ brought in rornthe outside. Some of these
vvem surplus &cultural cmnrnodit~ fcmds plus the local marine food
which had been certified to be sui~le.

XOh~NO O? BlKIh7 IBLAh’D

hfr. YAm. Wlen did they get the oesiumthen ?
Mr. DZYO~G. As Bfr. k] ind.icmted, when this hifi level of oesium

was revealed, B aerj~ of MM]yws were carried out.
Mr. YAmx. When w= it mveAled!
Mr. ncYorNG. in 1976.
Mr. YA-. Then the Department-were you still the AEC b 1976?

*
r. k We wem ERDA in 1976. -

ATM. % you -e a little more almned thsn when you were
the Atomic Ener~ Commission. In 76 yoI) 6- encmuntemdthis kind
of ● a. ic test t you M been making of the pcmple?

&?Y* w-S cumiannuallv. evem four
month w w .
-

-—
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Arigust ~ : iir~” ndi&iO~ W.
SQy of BIkim ‘m Enewemk AWU
mmdnctd by tbe Uni~erd~ of Wesb.
lngton for AEC. M~ meDtJ eDd
eemplingweredla tow8tiex-
te?m mdistio% eo~ pi&n&W8tsr,
and ML

ADrillM7: Sumerto iUli.ngapsiDdste
In Ol@W that dm eethatm cen b
made for BikW Atoll msldenta T-
Tiedbr Untwmlty of Waeb@ton. Ex-
ternal tmdistion mee.sumnent by the
AEC HeaItb W &fety Ubomtom,

Fe’%% M. sum, work ,0., mm.
currentls wltb cleuiup opemtions by
rD.i?e=lV Of wati@E 82iPDtkt#
for AEC. tnd b? ecientlstJ of CM
W’~tem Entironmenti! hmb IA-
bomtory of the Enrlmnmental Pmt@c-
tion AgebcT, EP& under ● smnor.
●t)dnm of uot!ers’mr)di~ *th ABC.

JuDe 1970: Tebm id br Ihi?emity Of

~MbiD@O?l dth nertidpetlon by
St.eff of tbe Publlc Bealtb Se-m end
AEC. ColieetioD of the first dr Mm.
PIM. Also mMX’ted coils. plent& eni-
mals snd made ●ddttiotml ●rtarzml *
dhtion messnrements.

Xsy lm : Follomp sumer CODdlWtd

:fter cmoouts plantedonBikini snd
b.. . --”:2(5$ 6), . Jusfng Constnlc.
tion started on Biklnl Island Team
led by Lkirereltl of WasbingmwIwith
perticlpetlon by ecientWs from tbe
West4rn Environmental B.eeeercb
Kaboretory, EPA, ●d AEC Tesm
perfonrwl ●lr eempiing. colleetd
eoil& Phnm ●itrmls, ●nd made ex-
ternal mdiation meesummentm

AptLi 1974: Follomp ●imer of Dnmer-
ous Atoi& bC]Udhg Btki.ol, COD-
duet~ jointly by staff of Cn1rersi5
of WasbingtoLI ●od Brooklu?en Na.
Uond hborat.ory for tbe AEC. Tbe
ermey team cmllwted mmples of
@olls.pianu enima16. crou.nd wawr.
●Dtl mede ●xt4mal redhtion me#-
,.,am, -..,.

-.. 1: t j of nmneronI
t .VOd Octi ;.mt.ly by T2nlter.

●ltT Of WasMnrroD ●nd Brookbaren
National Mboretory for the MSC.
=~pies of SOI1 .nd food cdktd
Slong with ertern41 twltsticm mea~
Wements.

~Pbal aDd Menmd o~anism
oa mfs ●d ielmde No gmes tnom-
tlie6 XD in pluits ●nd animals dme
to mdioectivity. see cwFIAts.

Major mmtributor W total ●xpmwe on
Bikini ●nd Emu Islmis is CFlS7.
IATelS vary cwnsiderebl~ from island
trJ isisnd in the Atoll See HA9LM0

Ccdrm earlier sunes -t6 for ex-
terne! redhtion C-X37 ●nd Sr-90
predomins te in Wrwttial ownisms.
= ●nd ~ in marine 0rs8D-
m k NVGM.

Ccm!im earUer sume~ resulti htels
of Pu in iir *retwootiers of msmi.
tie below FBC @ales. See
8WB~l.llr.

-dionuclide levels SIOWJ @cme*
ing Esrlier eettmates cotirtned b~
tbeee tkta.

SW IWG26%S2’ and BXL 54796 in
preu

i
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April 1975 PreUminarT snmey of Bi.
W ●nd EnerI Ishnds amdr)ctod
jointly by Cnlremity of Washington
and Brmkbren SS Uonal hborato~
for ERDA Screening surw~ of ●xter-
SUl tmdiation lords ●Dd colksctton of
mome BOil●nd wgerAtlorJ Mmples io
prepsration for ● major rnrre~ IBter
this Fe2r.

Jrme 1975: A msjor the grid mmq of
Bikini sod EDeU Island ●xternal m.
diation l~r+ls -ss eondwted b~ hr.
renre Lfrermore hboratory for
ERDA witi ~rtic!pction b~ ncien-
ticts from EPA. ~nirersit~ of Wash.
ington. Brookhorm Xstjonal Labors.
tor~, md ERD.i Also nmplea of
soil. plants ●nimais, ●nd cistern ●nd
ground water were colktetl

April 1976: A surrey of ●xternal mdia -
tion Icrels on Xarc Island, the 8d
lxrges; islsnd a! Bikini Are]: COD-

thcted b~ Brookharen SatiorJal Ub
omtory for ERDA

September 1676. CoDduct of s joint
survey of 5 Atolls including Bikini
b~ ~nivercity of Washington ●nd
Brwkbareri Nstirmal !.AbomtotT for
ERDA Surreyed ●xternal rodmtion
lerels and cohcted enrironmend
mmples

April 19?7 Site ~ixiu by Bmokha?en
‘Xstiorml Lalmmt(q ti”pt,sn lmstAllo-
tior, of windmill powered ●lr rnm-
dittg ststions Bikini Atoll one of
four tit= fur iong.term ●ir Mmpling
Work sopported by ERDA,

October ]077: Brcmklmren Natiooal
bborstory lnctAI1ed d.od-pwemx!
long.renn ●ir mmpling station on
Bikini Ishnd Work UWWOIT4 by
DOE

See YYO-2&LX’ ●nd BSL 50796

-P06u?41 mt?s on Bikini Itd8nd
higbls rariabk EDtIu Island dose
S8tes lo=er thar. Bikini cisterl,
wstcr on Mb islands is ●rwp?alde
for drinkiw Some well wafer ac.
-pcshle. other wells unn-pmble
for drinking See 1.CRL51971.
51s76 Bw. 1, 51913 Pt 1 52176
51S% Part 2 91S79 Part 3. 51KfI
pt. 5. h“VC&X3%S?’and BSL 50WG

To be published

To be published

Site identified ~~menI obtained

In t.;; Cosmfing and Wine B&?no8a~6amplmg-Bikifli Atoll

Year C8mphno /COwnftng:
1970’: Pool@ wine coll~ed. ●nslysed for 6r.K). CG.137.●nd Pw2W
1971 ‘: Ponled arlne coIlect4, •nal~zed for 8r-90. CRIX, ●nd Pu-ZN. 240
1972 *: Prmk=d nrine eoilcwr~ G-IS: Concwltmtjon 8bowb foctor of 4 Increa*e

o?er 1970. Sr-go iDcruoe is fwtor of2,
1973 ‘ : (’s.137 In urine hirher than 1970 bj factor of ●but 10 Sr.m incwa~ IS

.-
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%P- ~e made mxsumeysof the Bikini environment includ”
Y~d UI ~undwster% in 1969, 1970 and 1972. Arutuxl oo’lktion o

urine aarnpk for mdistion analysis began in 1970, and with three peo-
ple who wem working for the I~d housing pmjeck

ns working fot them at tit

‘i%L I can’t answer tint. sir.
r. DZ OCNO.It is my undemtmdirw that them wem other Mar-

aballese in the work for& who we~ norfrom Bikini.
Mr. YATES. You ●xamined them = well. Were they examined

through that time ?
Mr. DXYO~G. Yes. as long as they wem on the islmd.
Mr. YA%. Go ahead.

.t&!&
lr. tiL. we later included collections from the people vrbo had

living in the houses: monitoring the Bibni residents was
done b whole body counts in 1974xnd 1977.

{Mr. “Am. ~hat is a whole body count?
Bfr.Ih That is a very sophisticated counting systim where you
+esaen la ~ s]t in s chair and where you have a counter that detects

mcktion fmm :h2 cesium that has been taken up in the kmdy.It actu-
al] counts the body-s burden of cesium.

& r. YLmM,Is thst the same strontium!

Ai%kkThey tmvel together in the Imdy. You can see that the

M-r. YA& Th- are like the heavenl~ tti.
Mr. DTMQTou can me~ure the strontium with urine samples, but

vre have not ker, able to see much of that in the urine aampl= svail -
sble to date. They do the whole b+y counting sarn le for txsium.

rWe had a major resurvey of Bikini and Eneu Is ands in 1975.

XISITLTB OF THE 1 D75 MIA170S S=Y

Mr. YAmx. Sntil 75 you found nothing. What did your tests
show!

w-- That is when we began to w the riw in the cesium. .
ATES. Will YOUplace in the record a statement representing

the levels VOLIfound? -
[The ~form~tion follows:]

DOE ARCHIV-,
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MEANCESHM-137000Y WROENSIN UIUIT

MU.ES

No. JICP rlclml tbdy W**

mlap 34

Utlrl? 27

Blklnl 22

MlCal 10- 7

0.2% 5.04 .
+0.11-* +1.97

(0.m3-O.680)** -

0.119 1.79
9.77

(o.&lvo.215)
.

i.301 19.1
+0.73

(0.568-3.232)
+10.6

,.oolq .0195
+o.000s2 q3.oo6

( .001bS-.OO2l6)

●Rofa’onto mm Conard, WI., to Llvamen, My 11, 1977
Wllcrocurles

●** Mmocurles per kilogram of body weight
~**Stindati &vl~tion

@
●***4RanW

S,

~

s
z

G

MARSMMLESE- 1977*

FE?WES

No. Acl nC1/M Dody Ut

20 0.182 3.13
W1.fns +1.1

(0.ih7-O.271J) -

21 0.0781 1.29
+0. 32

1!
gl.se

(0.ml 0.131)

20 0.926 14.0
4.47 5.3

(0.!214-2.234)

I
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Mr. YAp ‘J%enin ’75. ~ ●m ERDA v

‘%%5!S n % we wan asked by tbe D8putment of Interior for
~ding additional bo~ in the interior of Bikini Ialsnd.

It was -t that time we mountd a &r lsrge sumey effort which
included t M of

r
ple gdrq out and walking smund the iaknd with

instruments We ~e ve~ kge sumeys done u that time with 30 or
40 people going out madsnaking m-uremu-ka of the aoiL wztir aun-
pl= vagetstion sampk md m-unng the ~md radioactivity.

Mr. YAm. Wem th- * bing -ken prior to 1975 as well?
~Y~ FUt ~~ Mvhqm near the acde we did this time. We

ccmceritmt.d on Bihn] Islmd. It u pmci~ly for this m- we wsnt to
~srr an ~ria] SI)~ey - We ~ cover much mom territory ●nd
much ftier and we can seqthe -me levels

When you hsve a pemm walking wound. it takes mom time.
Mr. hNCAN. I undetiood you to say thst this rise in the level of

mwmpmen@ of strontium bqran in ?5 snd thst your preliminary
anslys~ indmatesth~t itu owning from the food source ●nd that that
food source -n tmmstuna)est year.

How can we mex$ure the mc~w in ’75 when vou aa~thnt it is com-
ing from the food If the food w~n’t being prduced until ‘ii!

H&%H3%?l%’5t%5’WeyL -
Then the people 6- mtumed, there were few if any

ter%$%%% items gmxn in Bikini laJand soil, ●nd ●wilab)e for
their use. There are somethings that gmx wild. There vrerwa few coco-
nuts and armmrront.Them WLS● significant planting of coconut trees
during the rnrigcul+vm]rehabilitation effort.

Mr. DCSCAX.Those vremthe ones that be nn maturing in %? Am I
fnot correct ? We am in %. so IS year WOUI have been ’77. Rut now he

is saying that the planting began to mtture and it was ’76, so we am
nanwtvintzthe gap.

Mr. DrYOCXG.It statied in ’76.
Mr. DmcAs. It cmuldbe wmnut or arrovrroot thw was being con-

sumed prior to 76. You ~ to ndice a rise in the levels of cesium
●nd that those levels have risen more mpidly since the domestictied
p]::: ~,s?ured a:~ vremconsumed by the inhabitants.

‘“e ‘“:-= “ “
were initially using B predictive capability for a

num r of Items m the diet that tm now growing in the atoll. All we
could do at first was sample tl)e soil and try ta predict the levels in
food.

.kfr. ~An& Where were they coming frwm? You said a number of
items we= not being grown.

w
vi. A number of items of the normal diet wem not ]o-

ca y ava~lable when the pople first went back, Those things ha~e
subquently become svai)able and we am seeing m increase in ●vaila- .
bility, ●n mcress in uptake, and you c~nl see st what exact point in
time things occurred.

Mr. Dmc.+s. IS them a level of sophistication to measure this that
h= bem inc-ing! So we might attribu~ the ~t.er levels to a
greater ability b measum whst was them ●ll along?. . . ~-e: : measum it ●asily. You can always me~cum if

.. nLT.ple5 \ -Jiland vegetation and went through a very costly
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ldmmto~ pmoedurw But now we can do the same tAing with instru.
ments that mmststiormry.

at about the mwcurement of the le~e!= of CeSiIIIII
fit Incmas]ng jn soj)lll.=~cal)w-i so

s can dewt levels that weir pm~.iously undetec[-
8ble ?

~ ~t me answer that s little differently. .SeveralyexIrsago
DOone would have thought vou could take n who]e bodv counter into
the field. Now it is engineered w be taken out into t]le fie]~.
- Mr. DCSCAX.You did early in 1975,But your first whole body counr
hrnn in—

kr Mcbw. 74.
A=. s that when you first detected the incmaw ?

That is the first measurementof cesium in people. We
h%%%$%hat thelevelsvrould be.

M;. D~XCAS. Were your measwmnenrs in accordance wit,l~the pr-

ediction?
. ~-e~.-4]] of the surveys that We]lave done hale [ende[l

lier findirms. We have ~tcn rnkter WY of data
=d mom oxifidence in the r%diationdo= we are preclictil~r.●nd wc
am looking a’! the tiual items of the diet ●nd do not have to mly on
euvtimatesof mdioaztivity in the foods that the ~plc am eating.

Mr. DrNCAX. But your whole Lmdy,countsin ,4 wem not alarming.
It wasn’t until vou went back in ’75 xrlt.hyour major resurvey that you
aavi tho rise bpn ?

r~. ln 1975 we begsm to prvdict higher des on the basis
of mnpltM we had cone-d. In 1977when the second whole body count
wu done tie levels wem a facbr of ten higher than in 1974.

?EDERAL OTASDARDS Ah_D C’CRRENT BIXIXI ISVZIA

Mr. YATES. A&we the Federal ~dards ?

nm+!~forthef%xi
&R~w. If I rni texplain about the Sxmdards. Them are two

1Population. The other is for an indit-idunl
where ou knou tie individual s expcsum. We hnvc not exceeded that

cl’indivi usd number. We have seen leveJs-p ding this lower num-

~~~ $t~~;d%’
ful~tion. We feel t ti we CM me the higher

bwa~ we Lre adudly measuring the levels
of mdiom.divity in indi}-iduals in & population. We know the distri:
buticm We know the highs uid we know the lows.

Mr. YA~. Who is @ -y that the Fedem? sitandsirdsam accumw ?
How do vou know the Federal @andards *IWaccmtab]e ?

t.kdde solution to s mwb]em ind it ii I&lied that the ~le- who
work with di~tion ‘d] not tiv~

.-

DOE ARCHIV~.
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Mr. IhmwJ. Iflremv8$whol
would your R3phai
him!

we”’”‘cm DoycwhweM fvrsyu.f*ti hevrillnotpt
Cantmr?

mrcm. That isd I h.bva I have togo b umtber committe.

minute for my quesk.ion.
Gat.&g back to my oomment sbouc the Fedeml standmdr+my am

wss t~i d for ● tonsil b & 1~ by then ~pp~wb]e medical
stmdwds. He was given rddion in the tmmtment of his tonsils
Everyone thought it was t. It was s common medical pmclice.
Thousands of young

r
Yp e wem having their tonsils removed or

tiveled K c muh o thisttiment. He, like d.1 the othem of that
w u>

$%1
tm now thmatenul with ~ncer huae of havin been

lrm is 25 y-m ●go. So now th~ peopl-I assume the J istion
he received nmy have been comp~rable to the ingtAon of ~ium or
strontium.

The thought OCCUmto me, and I t.dked b the cancer specialists St
NCI in connection vrith ~me of the herbicides and ●dditions to food,
ud thev say amoun~ mall> don’t mean ve~ much ●t sny particu]a r
time. The question is what will be the effect 2S ?esm from now u a
different kind of atimuhmt or carcinogenic msterml is brought to hr
on the body.

So getting back to the question of Fedeml standards, five yearn
from now you might decide in the new Department of Ener “ that

rthe levels you established Sm much too high ●nd that you shoul “estab
lish lower standards because you have, as Mr. Dunmn pointed OUL
mom sophisticated ~uipment,

~. It M not t problem of being able to measure the dose
T* level. It is knowing the effect.

~
Mr. YAT-ES.You might go now.

“%
Mr. Dcsc~s. It is a question of exercising our best judgment. I

would suggest that five ye.am from now you might even be able to

‘j “w’e~e”
~ TVi : w looking at 30 year standaxls, to keep tl)e dose

*.~s down or a long period of time. We ure trying to kee the dow in B
tyear below the annual sta~dards, and all the 30 year oses below the

30 year standard.

SAFETY Or BIKIHAXS ~N-DEB PRSSEST COhDlT10S6

Mr. YATES. That brin us to the question at hand
~

oh? For your own good. you ought to

w--f\fr. chairman, I donl know that anyone think that this
is a h e t ]reatenin situation at this time.

Mr. yA~. Rea ?
h- ~ fIt is t Je kind of thing that if you let it continue over a

Ion-f time then it would begin to be of haumd to their health.

poE ARCHIVti,
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Rat urn to Bikini Island.””
h-h yeArs ago the C.S Gwemment told tbe BiUI Itintlem ir uas mt- 10

retuni to their●t.cdl,on- the dte of nnchmr weapons teatAin tbe Pacific Some of
tbe islrtnders went home. But DO= the pwrnment bss found tlml it ma. wroIIF
AtxotiiDg to t-t.z last YW? tbe gronndwster in Bikini is still t~ radioarti~e
for bumm mnsumption So are tbe eommuts ●nd fruit& and rqwabie< gr~~rn
ta the still con~minstd RoII. So the Interior Deparuoent bac rq quiet i~
Mkw! CXngre5s for S15 million to mofe tkw hlsodem to moLher totauo])

my are you -king for mom money if it is ~fe ! Is it ~fe ? Safe
is ● relative term, isn’t it f

Y=. it is. If it uas practitible for the people to only eat
and mavbe have to drink outside writer. then we think

that goes within the ~ederal standards, and that is the only guideline
we have to go with.

Since that is not t practical ~lution ●nd we do see t rise in th~
cesium in the whole bodv munti

T
we believe that th~y should not

be snowed to -t the foodon the is and. ●nd it is probably not ● pmc-
tical situation. Any ●dditional resettlement should be on Erwu Island
whe~ they can have their whoctls ●nd &her facilities. That is tlw
direction the} should move ●nd not t~ b do that on Bikini Island.

Mr. YA=. Should they stay there Mthe question, Wlo is exercising
the judgment on mhether they should stay there? Haven’t the levels
been increasing ? Our friend has said they ●m almost up to the tcy)
of the Federal standards, If they stay there: won’t they go over thr
@ f

i fr. Dw. The whole question is, if they were to not eat the locally
s on Bikini Island. would the rmdiation d- from cesiun~

~ down?
Mr. YAYTA. What will you do, bring in box lunches?
~r. DEAL. That is the impractiul part of the solution.

CUIREST FUDXNO ~MM OS BXSIN1

Mr. Wmxtm. If Xmight speak@ this art of the diwussio% becati~’
#it brings in the pment time pencd “hat is being di=usd illu’-

tmtes, as you have
l%

inted out, one of the difficultiesof administmtion.
Decisions must be d on available information. Our decisions ha~(I
to be bd on the information which you have been given%vrhich I
●ISOhave been given, by mp~ntatives of the Depmtment of Ener~
that locel oondltions would k tafe if ample outside food sup lie&vrem
provided for the

Y
fle on the island. In addition. we pmw ed qui]J-

memtfor fishing u-it e Iagvon, Tk outide food is nentin on a mgu-lar
bask. The food supplies, while not ●ttractive in ●ll respects f rom ttie
point of view of the normal di~ k.nuse some L“SDA pmaenwd food.
●rt included, pxm-ide ● food stantird which is in terms of nutrition
far above the svexage as fsr aa die in the T- Torntom is conwm~.

Mr. YAmx TVhat chs that mem ! you deliver K tiions to Lhem ?
~hat kind of food srt YOU “ dmtlt!

TM. Wzhu Dried fo& k frui~ md vegmables from Pormpe,
aa varied ● iiiet ss far as pr&@ ti~ cdmhydmt.s is oonemed. It
is pmpamdb~ nutntio~

k
....=

DOE ARCH@
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OLTSIDZ FIXDISG PROOR*Sf FOR BISLISI RESXDEXT&

Jlr. ~Azzs. That is the on]y way you cm dok
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DESZRSOF BLSIS-hSS ?0 RESIAIS OS BIKIXI ATOLL

Mr. YATES. Your M&r indicates that the Bi.ki.nian~ want to sta>
on the atoll. Is that impasible !

M%. TAX CLEtZ. ln our jud=ment, it would be imp!mper for them
to remain beause of the medical risks inro]ved. nnd tl)e Department
of Energ\ agrres with that conclusion.

.\ccordingly. we mean to persist in our plnns to relocate them. this
in tlw in~erestsof their physical mfety. We reco=tizc. of COUW.their
preference to remain. That M why we nave had this prol~lelnfor sonw
30 }ca]”.=and if mill continue for mme decades lwncc. IVCarc sinlply
IqIJ),g to nleel it in the mo= rea.sonaLlewny wc know, reco=mizing the
phys~cal threats that exist if they remain on Bikini Island.

.

Mr. }-ATES.Let”; look at it ● minute before me go to the Higl) Com-
missioners stntement.

r:lfl)~rl!~fili TIIc

lxx \-AS ~IXVL. ] be]IPve 11 is a Conlbination of both.
;Ir. YAns. That wasn-t Mr. Deal-s testimony tlic last tinm. -f~ 1

remember l])< testimony the last time. it wag Internal cauw= rnlhe]
ihnn cslrrnal muses: IS that right. Mr. Deal ?

3Jr, lktI.. 1 think mnylw l-mtl~nm ri:l~t. Tl~c extcrnnl rfi{lintim lln.~
10 LK’coll:lllL1ru. 11)(”II)lc’rnui

w+ . II. } .~ns. How potent is the external: and suppose yOII did no?
halp thr internal radiation? l~oulcl it be feasil,le for tlwm to remain ?

3Jr. r) E.\L. TIN ost~

,,,,, ,, ‘ ;;. p( - :zr!
3Jr. DEAL. Yes, sir.

Jlr, YAnx, They are not evacuating tl)c city of Den)-rr. nrr [hr? ?
~jr. m.+L. I hope not.
Mr. YATZC. So. therefore. the amollnt of external ra(lintion in tl)r

Cil) of Denver is Z)Ot Considrmd sllfhtirnt for t]~fiftit,!”to ])() e! 01.IJOI(.(].

I a.ss.unw.therefore. that if that is the same condition on 13ikini. thr
~~~iC C~IISe for yol)r suggestion or yollr ]ccol]]l))el)(lntion

ian- Ir evnr~]aledis the inge %<tion of ti~cfoml and the mrcr:
~s 1

+~!r. ~A~S. . ow If the BiKnians wanted to stay there. stay on their
atoll. if thev did not consume the water and the food that was there.
I would deduce from whnt vou say that it would be ns dangrrouc for
them to live on Kili or Ja~uit or any one of the other islands w it

.B: . right ?
.!. T i k.\L ..= sir. the otlwr i~lamlsare quit~

.
probably impmctical to have

DDE ARCHIV”ti.
.
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an arm where the,yttreablr to ftinii it m-d to take tile water fron~ the
area. 1 think that lsa practical situation.

COSTAMIXATION OF FOOD SOtTRCEs
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MCAL X)OD6 B.ih-SED IX 1974

Mr. YATES. We are now up to 1076. IA’s go back to the interroga-
tion on age 1171:

‘Mr. T“A=<. lVcre you still the .4EC in 1976!
“Mr, IAZAL.We mere ERD.4 in 1976.
~~~fr YkTU, $jo you became a little more nlarnwd thanwhen Yell. . .

were the :!tomic E“nergy,Commission. In 1976 you first encountered
this kind of ~ test. Is th]s an annual test that you had been making
of the people ?“’

Of courw. in retrospect now my question is not correct. because You
knew ilbOilt it in 1974. l-ou knrw nbout llle water certain]y in 1674.
In 107fl the coconuts were first Iwcoming ripe. Mr. deBrum, together
with the Bikinians, was eating the coconuts. But yo\i were not drink-
in the water !

$. !r. DE~RrM. Nof the well water.
Xlr. YA-rEs.IVere you enting th~ pandanus in 1976?
31r. DzBRrx. Some peop]e ate them.
Ilr. I-A~S. They nte tl)e panrlanus. W71at else was growing them?
Mr. Dzlkl!. Papnya was ~mwing on the island.
Mr. ~ATES, Pa aya. -Inythmg e]se !
Jfr. DEBRTX. $ umpkms.
}lr. ~Ans. PumDkms ?
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Mr. DzBR~M. NC wantecl to get there in time, At times we had
serious transportation problems and were down to one ship for trips

to the outer islands. Sometimes. the odds were ●gainst us, but we tried
to do the best we could.

Mr. YATES. What do you mean. the wids were against you !
Mr. DLBRr~. lVe were down to one ship for all the outer is!rinds

St times.
!Mr. ~ATES. .\nd one ship would not service the island or the people?
Mr. DEBRtw. It takes three field trip ships to service. to make a

complete circuit of the Marshall Island group. once n month.
Mr. YATES. HOW many shi s do you need for the food for the

people who were on Bikini? ! Vas one ship adequate for a month-s

!
SU p]y Of food ?

lr. DzBrmsr. If we have one ship committed only to Bikini. yw,
one ship will do it. The ship that is committed to service Bikini also
services other islands in the Marshall Islands.

Mr. YAmx. You mean
$’

ro~’idc food for the other islands ?
Mr. D~BR~>l. It prosi es services, it brings in copra and takes in

trade goods so the people can buy it,

Mr. yATLS Maybe we ‘had better find out about where y ‘- work
throughout the islands.

Ho~ long would your 1~1,~~=be? Presumably your ~hedule w= onc
ship a month with food for Bxini.

Mr. DEBRCX. Yes.
Mr. YATES. And ho\\often meretl)er~Iap*sin this ?
Sir, Ik13RI-M. Xot yem much, There were times. IISI re~ll. when

we could not pmide a sf]i
1

until it w= a month and a half late, sir.
Mr. Y~Tzs. A month an n half late; you mean two weeks after the

schedule.
Mr. DF.BRCX. Two weeks after.

TPPX OF FOODS PRO~ED

Mr. yATZS. .<fter the schedule date. .ind what kind of food! You
=id you pro~idcd stnple.s ? What do you met-inb> staplw ?

Mr. Dr.B~uM. Staples in Mamhal]ese terms M nw, flour. canned
msats, milk.

Mr. YATES. Xo coconuts?
3fr. D~BRrJr. Xo coconut<
Mr. YATES. I mean from the other ishmds.
}fr. DLBRUY. lye never shipped any coconuts from the other

islands.
Mr. yA~C. Why would you not? lf rmnuts were such a delicacy

for the Bikininns. why would you not provido.cmonuts for them. tool
Mr. DE13RUM. lt was not a pnfl of our fewhn program. sir.

sNr. Y.\T};s. If YOII Nero n l{iliininn you \roul Ila!”o liked cocmnlt<s.
would \o\l 1}01. f !0111(Ilil (’r Islfill (l-:

%1, l)t.llI{L”N. J \vf~lll(iI)e cllll~bing a tree and getting it myself.
Mr. YA~. Toll would l~ot $~~ut rau]allol~.

.
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Mr. McK.$Y. How do you get coconuts in the program? TYhat kind
of ● bureaucratic round-about do you have to go through to get them
on the ro m ?

LrMr. r nc>t. I
r

ess we just include it: make sum we have enough
money to go arvtm .

Mr. MCI{A1-. Would vou have authorit~ to approve it?
Mr. D~BRrY. Xo, sir. It would have to be approved by the Higl)

ConlmiSioner.
Mr. 31cKAY, @uld he approve it alone or would he have to get

‘P?ro’a’”i hem’. fr. DI R~M. I think he has suthority to approve it. t!w Higl.
Commi=ioner.

MS. V,Yx CLmm Yes.

tlm icl:ln[l. 9YP l)IP\ not ?

Mr. I-.IIT.S. nfnllllf: tlIcv nrc goin~

NATITR.L AX-D TliE TYPE OF AS ALYSIS BY DOE

}11. Y.iTK.C.W-C go bark to the interrogation.

“S0 you became a little mow nlnrrnd tlinnwhen yoIt were tile
.4tom]r Energy Commission. ~n 76 yolt first c])co}]nfcre(l this kind of
u IPST.IS this tin anniml test that you hnd Iwon making of rlw people !

“Jfr. DEAL, Ye% sir.
‘“~fr. yATUC. ~~lal kind of tests. moi.l]l?y. crmiannlmlly. everl” four

months. or whRt ?
“>1- l~nL. I can supply you rIstatement for the rerort~,I mill give

ym *]* in formnt ion.y’
Then , vrr is plrIrerl in the record on page= 1172 nnd 1173

a pretty fzf.ld statement of tests tlmt mere mnde nnci a very b3cl esti-
mate of tiw csults of t!le tests. We find in I!M} tl]o fin(lil]gs. “pl:oto-
flaphed nnll ],lentified organisms on reefs nt)(l i.lnnd-. So :ross nnom-
tdies seen i), plants and animals dlw to radiofictivity:””

1976 showc “exposurr levels to tllc Ilikininn> vrIr)c+ consi(l~ml}l?”
from islnn(l to island on the atoll.’”

Februay 1967. “confirmed earlier survey results fnr external
radiation.

That does not tell us anything. “Cc.]~7 and <trontium 90 prcdomi.:
nate in tcrrcctrial or~-nisnm Co-6fl and Fv-J3 in ma! inc orgflni~m~.

N-hot does thnt menn.Dr. Deal?
Yr, T)EAL. It ,mumrtsthat in the fish that they were cntching they

fotir,d coLalt-60 and Fe-55.
Mr. YATES. In large amounte?
Nr. Thr.. I do not know, sir.
Mr. Y.\Tzs.This result does not show thnt then ?
Mr. Dr..! l..So. VP did not try to givr you n complete ropy of the

reports. Wr just tried to give you the highlights of tllr SNm-rysat the
t~e, and probubl~,●s you say, did a pretty poor job on that.

D3E ARCHIVG,
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Mr. ~’AIZS. Yes. ,
Mr. MCGRAW.And the value>
Mr. ~AYZS. O$ns.

oMr. McGJuwt Yor Bikini Z? people in the sample. The value = 1.3
uite n bit higher than Rongelap, but still a factor of like n thira o!

!t e standard that we woldd evaluate with. This is of course 1977
numbers. ?AS I recall th~ 197J @ ho YWT Tlik!ni was likr .1. On Ille .
tmeflous I)am tile value for 13ikini was .l~ and ]9::
;he value: w%t up by a factor of 10.

DAIZS OF WAR>”IXGS TO PLOPLE OF BIKISI

Mr. ~Ams. T])@I1711cIOCNI c.inle Jn tmo years ago. right ? li en -id
the coconut trees start maturing ?

Jfr. D~BRrM. .~ut trn yr~ 9(,.
Bfr. YAYTX. Were you allc\ T7C tl~em to eat tllc food that \rasg]ow-

in on Bikini two veam ●go, Mr. McGm K ?
\. fr. 3fcGww. l~ere meallowing thcn~two years ago?
Mr. YAI?3. Yes.
Mr. RfcGrMw. V%en was the recommendation made? Did you say

t frlllr yp~m +
f? 01) l~ikll)l tUO ye:115 Jl~O.

m(lfruit growing two yent>

rink the water. ther{’ w~s 110

t to cat the food. lYrrc yOII .

Mr. D~BRcM. That was tlw time. four >ears ago. Mr. C’hairman.
that people were told that they were examining their food and they
had suspexted—

~fr. ] ATM. And they were to]d not tout it?

n]] tlIroIIclItl]i<
rm]i I!IC wel~s o

tO ent th~ food

Jfr. YATES.The analysis never convinced thcm ?
Mr. lM3m-M. Sever convinced thorn.
Mr. YATES. So they w~ nv “c .“

%

‘i
Ot to eat tile

hfr. EDRL-M. Yes. ~filvl=H
@ ~~
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ADEQ~ACY OF POOD S~PLI&D BY TIT: ADMIXISTRATIOIG

Mr. I-ATES. .tid in the meantime you were bringing them food?
31r. DxBrw->K.Yes. sir.
Mr. J“AT~. Every month except where you lapsed?
Mr. DZBRW. Yes+air.
Mr. YATES. .tid them was ●dequate f~ for al] of them!
3! r. DzBnc~. Yes.
Mr. I-ATES. YOUare sure of that ?
Mr. I_kBRI-x. To the best of mv knowledge sir.
~dr. }-An.S. Is that true. hfr. ~~’eisga]l?
>~ 7\“1.!c? !u That is not quitr the understanding of t,heBikininm

rlififllc ))n=osplninw
Wollltl (;11tl)( fool] ,,,~\\ll:&.or, !i:~ icl~ll,! { \.Onr]ln~lmll IIIPY h~(l IWCI!

~Il\”l=o I; II I;II 11 \!’; l- (IIIC. OHI,,, I),,, \. j!,.!) ~ q;I}!J\ 1
.,

de ‘ Llle boals Ii-ew nol vomlng 011 as reewlnr Lisis as wfis hop+
fbr. and nccording to Mr. Leviticus, when n fanlily mould run our of
food it woIIlcl eat food growing on Bikini. be it coconuts, pandanus,
or breadfruit.

31r. I-ATFS. ht”sgoback to Mr. Juda”sstatemcnt.
Mr. NOTE.The second request we convry to you today. Mr. Chair-

mrin. is that your subcommittee closely monitor the upcoming radio-
1,G:;c:.Ia;;d fJstuff tests to be conducted at 13iliini.$toll. The people
living on Bikini Island desperntel~ wish to remain on Bikini .~toll.
an(l tlwy arc hopeful that teas on ~nell Island mill show it to h safe.
q’hr~ undm%land thnt the recent test results nre preliminary. nnd they
1)0P ti~atrescttlemenf on Enel~will prove to be possible.

{. fr. Chait-mnn, we cannot describe , ila Wrrow felt by our people as
tlla. lpq!.-c.,~ with bitter disappointment. that t]]cy nluct once again
lrn’ ‘,.~ml. Despite the contradictory st~temrnts of the l-S Gov-
0 .Im( . over the last ten y~ts. the

T
ople of Bikini have be

r
n to

undcrs:. d the situntion dwy fare. T ~ey hnve told us that if t e up-
cominu i’..~~ show that mtr people will not be siblc to live on Bikini or
Eneu for i, r next 40 m 50 years. the people living in Bikini are pre.
pared to relm’ate to Kili and Jaluit.

lTPORADISG COX=lTIOS6 OX lKIIJ XSLAXD

.4 move to Kili. l~o\vever. and the establishment of Kili as a ptwrnn-
ncnt home for thr nrxt two generations of Biliinians cannot come witho-
ut help from the L-.S. Government to develop Kili as a functional.
livnblo community.

r... ~~,n... ~~ ~ears we hnve ]ived on Ki]i. t]~inkjng MC]) Yur that
“;.1 1)’1: o fiikini the next year. k we face the ossibi]itv of 5(’

//n)ore years on Kili. it is clear that we must think cm plan in”longer
terms.

.~~ VOUJCJ-IOm,Kili is an island with no reef and no ]agoon, and access
to th~ island is very ditlicu!t for most of the y~ar. Faced with these
conditions. our Peo])le hav~ not processed copm m large quantities be-
cause bats visit this island rarely. Months frequentl~ go bv without
a visit from P-ing ships, and our only mxnrnunicatjcm wit% the rest

~ :he world is by radio.

DOE ARCUl~’=.I,
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Dr. Killiar L. Roklscr
L-452

Lawrence Llvermore LaLor6tcr}

P. O. Box 80E
Livermore, Call for:iia ?4!5.

Dear Bill:

T)ie enclose: t~~cs pl-eS5F.t d~sirne:r~c al, d bed>’ bur&7. lr. forr,atic:.

or, former ~ik.ir.l reside rjts. Net ● xterr, al exposur~ rates (Lack gruund s&-
tracted) were ohtaine~ frorf “Ext~rr,fil Exws.Q:e Metisuremezts at Eikir.i

Atoll”, N. A. Gree~,r,ouse et &l. , E!:: I&pcrt (ir, press) . tmsirnetric Ina5eL5
were outlined irj several lT4fCml&l reports a~J5 are ava21&le upon request.

input data were obtalncb fror. “h%ale Body Cour,ting Results from 1974 to

1979 for Bikini Island Residents”, R. S. F!iltenberger et al., B?;L Report

(in press) and from un uklisj,ed bifisss~y results. Neh’ information or, the
long term removal of 137 Cs is being derived from, replicate counts of
former B~klnjaris done i I, JaTIU&I-y ard !.tay 1979. This prelimir,ary irifcrma-
tiorl is also inclu~ed, bti! we w~:id llke tG corroborate these results w~tk
urine bioassay da:z w...c;; w~il r.:-. :E a~’all~le for several nmrc weeks.

If yoa Yisve &rlj’ q~e~tlo~,s or r,eed adsltlor,a] information, please

cor,tact me at F?S 666-4227 or EoL Rlltenberger at FT’S 666-2553.

Sincerely,

N. A. Greenhouse

NAG/lm
Enclosures

cc: E. Ussard

R. !tiltenberger

J. Naidu
T. McCraw (OE5)./

B. Wach,olz (EV)
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Colum. Iten or Der~vei Quant~ty

1 tlams

2 ID Number

Equlvalen? During and Post

KesJoer,ce Ir,tenal

5

Net External Ikse Equivalent

Duxlr,g h&s15e:,ce Ir,terval
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 41

Table 1. Maximum permissible bob burdens and maximum pnissible concentrations of
radionuclides in air and h water for aecupational exposure

1
(

!Maximum Maximum permissible concentrations

I
Organ of Ipermissible’

Radionuclidc reference* burden ~ For 40 hr week For 166 hr week
and ~pe ; (critical organ

~ bold face)
in total

of decay body

r

(MPC) ● (NIPC). (xiPC) . (!UPC).
9(PC) (W-’) (ACM’) I (@/cm’) , (@l’cm’)

1~3,&T0 or H:O’ ‘hdytkue I

~ ToM txsdy ~ 2 X%
s x 10-’II 0.03 ~2 x 10-

~- [:s01.) :;
s x ‘o+ II 0“0’ I 3 x 10-6

I s~~ ~

,—.

(H;; (submersion) 2 x 10-s~~ ;4 x 10-~

Jk’ (SOI.’I~ GI(LLI) ( 0.05 ](J4 Ii O.y J4 x 10-s
c, Y

MC? I n
6 6 X 10+
9 8 x 10+ I

12 X104
3 \ 3 x 1(}-*

! Liver [0~,, I 9 Sxlo+;l 3 !3 X104
~ Bone ~ x ](j-~ I!
i Spleen ;4 X103 1 ~~

II 7 ~:;::::4 X 10-J i 20

(insol.) ‘ Lws: I 10+ Ii
‘GI(LLI)

4 x 10-7
1 i 0.05 ,9xlo-si/ 0.02 ~3x 10-4

9C“(co,) (so[.) / Fat / 300
~- I 0.02 i dX,()-!!fJx IO-StpITotal body 403 0.03 5 x 10-’ 0.01 2 x 10-~

\ Bone I 400 0.04 6 X 10-C 0.01 ,~xlo-s
I. —— (

(submersion i “d Ltij : 5 x 1O-J I I10-’

JIO (sol.’; 1 GI (SI_) ; 0.02 ‘5 X10+ 8X10 -’12X10+
P+ Bone and ,

teeth 20 ().2 3 x 10-6 I 0.06 !9X1O-4
~ Total body ~ 20 0.3 4 x 1O-J \ 0.09 1 ]o-~

!1
{insol.) GI (ULl) I I 0.01 3xlo4~i 5xlo-3’9x lo-7

~Lung 1
~ x 10–6

II 6 X 104

,Ixaaa (sol.) ~ Total bdy ~ 10 I 1042X10 -7’14X1(P+ X113-*
12 X10-’ J13 X10-317X10-7P“> Y , GI (LLI) , 0.01

(insol.) IJ17w g x ~(p IiI

L

~ 3 x 10-’
ir’ 2 x 10-r 3xlo4~5x K1-~

,——— .———-. —
, lSa24 (so1.) ~ GI (S~ I I 6 X 10-s 10+ /2x10 -S 14x10-’
B-, y ~Tfi*zl%A,. i 9.91 2 x 10+ ;; 4 X 10-3 ; 6 x 10-?

I
{insol.: ~GI(LLl) :

Lung 18x1041 :Oi’lo-’ li3x104 i:::::

w-.

i’

● The abbreviations GI, S. S1. 1 L, . .. ~Trefer to gastr.ointatinal tract, stomach, small intcwinc, upper
large intestine. and lower .a ~ wcc .. J~.c.;b’: y.
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 63

Mzmim.un : Maximum Pcrrniasiblc concmtratiorM
permissible

burden I For 40 hr week ]’ For 166 hr week
Organ of
rcfcrcncc

(critical Orgao
boM fare,

Radionuclide
and type
of d ecay

incoal
body r(MPC) ,
$@) (Xk=’

30 2 x lo-
60 5 x lo-
80 7 x lo-
90 8 X 10-

100 6 x lo-
o.()~

400 0.03
800 0.06

f2x lo-

(MPC)C ~ (MPC) ●

(XL=’) ‘ (*/m’)

4 x 10-’ ~9x lo+
7 x 10-? i2 X 10-a
10-4
]()-s ~:: ;~::
10+

5 x lo- ~8 X 10-s
4 x 10+ ! 0.01
9 x 10+ : of)~

2 x 10-’
3 x 10-’ 6 X 10+

6 X 10-D ;‘2 X1O+
8 X 10-0 2 x 10+
9 x 10-’ ~2 x 10+
]0-, 2 x 10+
2 x 10-’ 5 x 10+
2 x 10-’ 5 x 10-~
6 X 10-? 2 x 10-1
5X IO+ I 8 X 10-*

104

2 x 10+ ,4 x 10+

]0-s !2 x ]0-8

2 x 10+ 0.03
3X16-4; 0.05
4 x 10-~ ! 7
7 x 10-~ i 10
7 x 10-4
]0-8

10-8 1 :

6 x 10-’
I

9 X 10-7 i 2 x 10-S

2 x 10-’ 3 x 10+
[()-7

1 x 10-’
I ; : ;:::

J x 10-C I
0.9

2 x 10-~ 2
IO-4 2
104 2
? x IO-t

1’ 3
~x ]04 II
10-’ 1’2x 10+

(MPC).
(~/cm’j

“~lss (s01.)
P-, Y

Total bOdJ’
Liver
Spleen
Muscle
Kidney
GI (S1,
Bone
Lung

Lung
GI (L.LI)

Total body
Wer
Spleen
Muscle
Bone
Kidney
Lung
GI (S1)

GI (LLI)

]0-1

2 x 10–7
4 x 10-’
4 x 10-7
4 x 10-’
2 x lo-~
2 x 10+
3 x 10+

6 X 10-t
10-7

2 x 10-’
3 x 10+
3 x 10-’
4 x 10-1
7 x 10-~
8 X 10-8
2 x 10-7
2 x lo-

S x 10-’
8 X 10+

(insol.~

@1~7 (s01.)
P-, Y, e-

30
40
50
50

100
100
300

4 x lo-
5 x lo-
6 X 10-
7 x lo-
]0-s
]0-s

5 x lo-
0.02

(inSol.)
10-8

“~lsl (s01.)
s>Y

GI (MI)
Total body 50
Bone 80

s x 10-’
0.1
0.1
20
40
40
60
70

4 x 10-’
7 x 10-’
1(-J-4
](J-4

2 x 10+
2 x lo+
4 x 10+
5 x )04

10-7

3 x 10-’
6 X 10-s
4 x 10-’
]()-,

2 x IO-J
3 x 1O-J
4 x 1O-J
4 x 10-5
5 x 10-6

]-s
)4

)-4

)-s

) -?

—

14

-s
—
-7

-7

-T

-7

-7

-7

—

4

&

i

1“.,

2 x 104
2 x 104
3 x 104
4 x lot

Lwcr
Muscle
Lung
Spleen
Kidney

(imol.)

-Balti’ (sol,)
e-, ?’

JRssg
Gi (WI)

GI (lJJ)
Borse
Total body
Liver
Lung

Ldn:y

5 x 10-~

4
9

]os

3 x 103
3 10s

4 x 10S
4 x lo~

—

8 x 10+
6 X 10-’
0.01

2
4
5
6
8

7 x 10+
(insol.) Lung

; GI (LLl)

i
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IMDIAIION PP07ECTION C:JIDANCE
FOR FEDERAL AGEtJCIES

l,lemwsnd~m for the President .
Pbtrsuant in Exrcutivc Orclrr 10C31=tnd

Public EJvt 8G-373, the Fedcrcd ItadIa-
tfon Counc]l h:= made a study of LIIC
huzards and tic of ractmtlon We hcrc-
wlLh transmit our first rcrmrt m YOU
conccmlng our fi”]dmcs find our .rccom -
mendaLion~ for the f!uidcmcc of Teticral
agencies h) the conduct of their radia-
tion protection act]vitics.

It is the sZItulmY respcmsib!lity of the
Council to “” ● “ ridvisc the Prcs]rlcllt
with respect 10 m c!iatlon ma~tc:’s, dl -
reclly or indirectly a~ccting health,
includinc !@d:mce for all Fcdmal a2en-
cies ha the fGrmu]3Lio11 of ra~; ation
standards and in the cstablishm. cnt and
execution of ~i”o~lams of cospemt)on
with states “ “ ● “

Pundamentzlly, setting basic rsdiation
protection s:~nd:~rds invoivcs passins
jvdgment on the cx’bent cf tkc pcxsjble
health hazzrd society is wil!ln; b aCCePL
In order to rfxihe the knov:n bcnefics
Of radiaticn. 1: involves ine?i:ubly a
balancing Letv:em total health protec-
tion, which m.ich: reqwre fol-egoing any
activities in2mz5iz3z exposu~r to r2c!:a -
tion, and 1):: Yi:orols p:omation of the
Use of ratimiig!i and atcruc e:lergs m
Ordw to cci]ic$ e oy:imum benefits.

The Federal Radiation CGuncil hx
Ycvigwcd avail:.!. !e Fmowled!?c on ra dla-
tion effects and consul Led with scj?!]tists
within nnd outside the Government.
Each member has also examined the
guidance recommended in this memo-
randum in hnh: Orhis s;atutory re*pmsi-
bilities. AlLhou2!I the guidance d:?s not
cover RN phasss of rod)s. L]on projection,
such as intcrnrd emitters, we find t!~at
the guidance whi:h we recommend that
YOUprovide for t!?? use of Fedc:al ase:l-
cies Eivcs 8pprCpriate cous]deration to
the requil cmcnts of henith pl”otecLion
and the bcncficinl uscs of rsci)at]on rind
ntomic energy. Ot, r fu~thc~findinss rmd
recommcnd~ Uons follow.

IXSCUSS?O)I.‘1’hcfcnd~mcnta] problem
in eskl?li:.h!n: rnrl12tion protcciion
Cu!dcs k iO d~OW ?s much of t]lc bcnc-
flci~] uscs Of Jlllli7!ll: rndKItJOn m pos-
sible while assuring thnt mrsn is not
exposed to undue hnms’d. To get a true
\n5j2ht into t!lc sccwc of the fvoblcm
and the imlmcl o; thr drcisirvl~ involved.

) B r~vic!v of tlIC bcilCfi(S Jsnd t!lC h~Z~2dS

is nrcc.sslry.
11k in?])or!nnt in ccnqirfcr’i)lg bo!h the

brncfitsa]ld lJPHIJ’dS Of J’?ffi:. tlOn to flp-

prrcin!c that 1)1211has Cxl>wcl i] Jl’ONr!h-

ont his hislo!’y in n bfit!l of nnlurfil
sv)dintion. This Lsfick!>roul]d r:~sliation.
which w-irirs cwcr Uw L.IY:II. provi,lrs n
$mrt,in! bnsis fnr undtm::~lldnn tl)c cf -
$Ccis Of rild~ntion WI man nud srr!rs as
ml) indicalor of i!Ic rnn I’rs of ra(!::]tirm
@XPOSUrCSU il]lill WiliCll tiW ]IIJIIKU) l~oiUl-
ktJon h~s rfcI”cIuIWitl)d incrcwd.

The bcncfi;s 01 iuncinm rndlniion.
Rndlnlion PJWIWI!Ycnnlrolll’ri is n boon
to :n:mklnd. II 1,:1s k-n of IIJC51111101)]C
Wnltic in lhc clta,,,lm:tis nl)d tvca(nwl)l of
tfiscascs. IL C:lll prOYldc &JurcL’s Of

. . .

,..

encrn I?reatm than nny the world hrm
yet hsd zvail~bl~. In !ncillstry, i: is u~cd
u 8 @o! to nw,asurc thicknc.sz, quantity
or quaJily, to d]scovrr hidficn fhu’s, to
trace Aiqu]d flov:, nnd for otilrr purposes.
So many reseat’ch uscs for ion)zin:: rasfm-
tion have been found that scmntists in
maw rhvcrsc ficltls now ronk radmtion
with the microscope m value os B work-
1ss,s @o].

The hasords of lonlzin g radiation.
Ionizing radmtion lnvolvu hcaIth haz-
ards just as do many other useful tools.
Scientific flndinss concerning the bio-
logical effects of radiat,icn of roost im-
mediate intcre~t to the c;tiibhshsnent of
radiation protection standards are th~
loliowm~:

1. Acute doses of r?!liaticm may pro-
duce immediate or delayed effects, or
both.

2. As acute whole body doses incre=e
above approximately 25 rc:ns (units of
radiation dose), irnmcciia’tely observable
effects increase in severity with dose,
beginning from barely detectable
changes, to biological signs clearly irsdi -
cating da.mwg.e, to death at levels of a
few hundred ren?s.

3. Delayed efiects produced either by
acute irradiation or by chronic irradia-
tion are similar m kind. but the ability of
the body b repaii radiation damage is
u$u~]]y more effect]ye in the ~se Of
chrmic than acute irradiation.

4. The delayed effects from radiation
are in general indistinguishable from
fruniliar pathological condlwns usually
present in the population.

5. Deizycd effects include genetic
effecti (effects transmitted to s~cceedmg
generaticms), increased incidence of
tumors, lifespan shortening, and gTOWU
and development chances.

6. The child, the infant, and the un-
born infant rinpem to be score sensitive
t.orarl]ztion tilan the adult.

7. The smrious organs of the body differ
in their smsitiviiy io radia!lon.

8. Although ionizing rrdiztion can in-
duce genctlc and sornstic effects (effects
on the individual during his lifetime
other thr.n gcnct:c effects), the evidence
at the present time is insufficient to jus-
tify precise conclusions on the nature of
the dose-cJYect rclation~hip at low doses
al]d dcs? raics. Mcreovcr. the evidence
is insufficient to prove ci;hcr the hypoth-
esis of a “dmnagc thrm!]o]d” (a. point
below which no dnmaqe occurs) or the
hypothesis of “no thrcs!]old” in man at
luu dasc~.

9. Wont wxurncs a c!!mct llnc:,r Y ‘
tloi ‘bCLWCCn bi’Jo”:ical C2CCL‘a:.c- :
amrmnt of dose, Jtt))cn bccomc~ PC:.
to relate vcrs low dmc ta nn az.,:’~
Mo!oRIcal cfIcct even thou”.h It 1, n!.’ c
tsctatllc. It is Ecncrnlll’ n.’w’cd t!!-: ‘.:
effect that may actual!y wcur v.:;! ~.
exceed the amount prcchctcd by ;:.
WUSnption

Basic biolofrical assumrfions. V.C -
are insuti]c~cn: data to provicic :. :. .“.
basis for evalwtin: rad]ation c~cr.-. ~
SWtypes end l?vcls of jrmdia:?on 5-.’.”:
is particular unccwdnty with rc:j~:c: :
the biological cffec.ts at very 1C%c:
and low-dose rates. It is net P: L.:::
therefore to aswm.c that there IS a ::
of radiat]on cxpocure below rh; ch ::-.:
is absolute cert~inty that no c!fr:; r.
occur. This consideration. in zii,:.:
b the adoption of the cor~c:vz::’;c ;:
pcthcsts of a linear relation t:trwsr. 1
lo?ical effect and the &mourAt c: t:
cie!ermines our basic approach t~ ::
formulation of radiation pro!c:,.:
guides.

The lack of adequate scientific ir<:
snation reties it ur<cnt that zti~i:.:;.
research be undertaken s.rsd n:- c-
dcveloped to prm’ide a firmer bxx :

eval”datmg! biolcgic~l risk. App!”o:.”:
member agencies cf the Federal RLC.
tion Council are sponsorin: and erxc:
fgjng research in these areas.

Reco~nmeM-a~j6?;s. in vfmv cf t
findings summarized above tl;c fojl:>.,::
rec[.mmenrhtlons are made:

It is recommended that:
1. There should no; be any ma~-~.:

rafliation exposure without the ezpw:
tion of benefit rer..Iting from siJ:!l
Foswe. Activities resulting in mzn-m
rediation exposure should be rtut!-IoY.
for useful applications ~rovicied in I
omrnenc?ations set forLh herein
followed.

It is recommended that:
2. The term “R@.< j~n_pxcftr -

Guir?c” be adopted for Fe5crsJ USC. ‘i
=I=&d@ne5.. m the. ritdiaticn L
which should not be cxcecchi Y.i::.:
corcful considcra tion of the rc~w:; “
do=.g so; every etTort should be m: :.”
cncoumge the maintenance of rsti, :.:
dose; as far Lx1OW this gui~c.
practicable.

It is recommended that:
3. The following Radiation Protc::

Guides bc ridoptcd for normal xacc:
operations:

TYW d r.IIOSIIm I Comlitkm I Skim(rcrm)

1{112w’cd.~. . . . . . . . . . . . . . 3.
(II) Fklrl d w.hdc hcnly ●ml lhylol’1 . . . . . . . .._.. -.. Ymr . . . . . . . . . . . . . . . . 30.

I:LMrrhs. . . . .. . . . . . . . . 10.
(r) ITnmls mnd I,uwwms, Id md rmklc! . . . . . . . . . . . . Y, w

(d) lklllr . .

{,3;,;:~-:-:::::::::::: :

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IJod) l,ur,Jcn ._.- . . . . u 1 lnimocrom 01 rnJi IIIn .?3:

(1.) 01her W311S
~~&i;-..---”-”-”-”-

#j,”,tixlc.lcqw$aJ.,,t .“
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

l’twl.iii,,,,!
. . . . . . . . . . . . . .

(II) IIb,ll$ i 118:11.. Yew . . . . . . . . . . . . . . . . . . 05 (U’IINOhod)).
(11) .4vt.r,tKt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . au }C.lr . . . . . . . . . . . . . . . . 6 (g”#lad..).

The follo)vinz poinls nrc made in ro- (1) For the lndividunl in tlic PO:
Iabml [0 tl)c l?ridintion ProLcctloN tin!). the basic Ctui(ie for nt)n~ul v
G uidcz I)crcil) provided: body dose Js 0.5 rcm. TliIs Guide

. . l., ,+
.
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piles when the W3tvtdun1 whole bodY
doss ●e known. As an Operatlolud
technlftuc, where the Ind]wdual W)l[k

body dmcs am not knoum. J! suil:ll)lc
anrrwlc of lhc cxpowd pormlation should
bc dcvclopccl whew Protcctlon CUIdC for
annual whoic body dose w1ll bc 0.17 rom
per capita pcr year. It is crni)h~wzcd
that this ;s an op~ratlonal tcctlniquc
whtch should bc modfmd to meet sPc-
clal situations.

(2) Comidcrations of Populckion Ke-
netlcs impose a pm capita dose llm~i:itjon
for the gonads of 5 rcms Jn 30 yczrs.
The operational mcwhrmism drscrlbcd
sbovc for the annual indlv]dual who]c
body dose of 0.5 rcm is likely in the im-
sncdiate future to a$~ure that the fw-
smchl exposure Gmdc (5 rem in 30
rears) 1snot exceeded.

(3) These Guides do not differ sub-
st$mtin~y from certnin other recor.l-
mendations such as those made by the
National Commitke on Radiation Pro-
tection and firew.urernents, the National
Academy of Sciences, and the Interna-
tional Commission on R.adiolog]cal
Protection.

(4) The term “maximum permissible
dose” h us@ by the Iial,ion?.1 Cmn!nittee
on Radiation Protection (NCRPJ and
the Xntematiorml Commission on P.a-
tliological Prol ection (ICRP). However,
this term is often ruiwnderstocd The
words “maximum” Jmd O’Pe]mi=ible”
both have unfortunate conno-~tiou not
frttended by either the NCRP or the
ICRP.

(5) There can be no sinple permissible
or acceptable level of exposure }Vithout
regard to the reason for perrnlttmg the
exposure. It should be geneml practice
to reduce exposure to raci:atlon, and P3s-
itive effort should be cal’ricd out to fLLl-
tlll the sense of these recotnmendat!on.s.
lt fs basic that exposure m rad].zt:on
should result from a real determination
of its necessity.

(6) There can be different Rac!i:]tion
Protection Guides with different nunler-
ical values, depending upon the cil cum-
stances. The Guides herein recom-
mended are npwumate for normal
peacetime operations.

(7) These Guidrs are not intended to
Spply to I@istion exposure resulting
from naturnl background or the pur-
poseful exposure of prttients by practi-
tioners of the healin: nrtss.

(8) It is rrxozni:cd that our present
scientific knowlcdw dots noL m’ovidc n
fh’m foundation lvill~in a focto!’ of tw’o
or three for sclccbon of any tmrumlnr
nmnrriczl value in prrfcrcllce to stnotlmr
value, It shnuId br rcco:n17ed thnt lhe
Rndirdion Pro(cction GUJdeS rccom-
mcndcd in this ;mpcr are well belolv the
lCVC1where biolo!!]rnl damrwe hns been
obscmcd m l]l]mnns,

It 1s recommrndcd tllnt:
4. current Protrrtlml cuidcs uscti by

the aGcncics bc cnnt inilcd on fin intmvm
bixdsIor organ doses to thc wmln( ion.

Rccommcndntions nrc not mndr con-
crtmins thr Ilxtintmn Prnfcclion Ciui{lcs
for lndividuxl or~nn doses ta the IwIm-
lntiom Other thn tile cmmfs. Ullfor-
tulanlcly, Uw Collll>ll$xil ifs of r.stnbllsl)inx
fmktcs Rppllcoblc to rntll;llion cxp[x:llrc
of nll body 01.J:3nS IU’CCILKICtllc CoIIIwil
from mnkmc r~munic;lclt~tions conccrll-

.
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isw thcm at this time. However, cument
prokctlon ruitlcs used by the accnc]cs
appmr sqvwo;)rLate on an tnt.enm hams.

It L rcwnmcndcd lhot:
5. The t.crm ““llaclioactivity Concen-

tration Guldc”’ be acioptcct for Fc..cral
use. Tius tcnn is acsincd = the conccn-
traticm of rndloacf.lwty in the envmon-
mCnt Wh!CIJ is dctem~mcd @ resdt in
whole body or orran doses cctual to the
-diation Protection Guidr.

Within this dcfudtion, Radioactivity
Concentration Guides can be cktcrrmned
after the 12adlmion Protcctlon Gu]des
are decided upon. Any civcn FLttioac-
tivity Concentration Guide is applicable
only for the circurmtances under whmh
the use of Its correspondmc Radiation
Protection Guide is aPProprmte.

It is recommended that:
6. The Federal agencies, as an interim

measure, use radioactivity conccntrtd.ion
guides which are consistent with the rec-
ommended Rat’hation Protection Gu]des.
Where no Radiation Protrctlon Guides
are Provxied, Federal agenc]es continue

present practices.
No specific numerical recommenda-

tions for Ra dJoactivity Concentration .

4!(

The recomrncndatlons numbcrcc! “:
throur!h ‘7” contained h the n), -
snrmorandum nre W)P>OYCOfor :.
gUid:UJCC of I%dc”ral figcncics, :,:JL 1
memorandum shall be Pub;ibhd m L).
FSDZSIALREGISTER.

~ICl~ ~. EXSZhWOWEF.

MAY 13. 1960.

IPR. Dec. 40+539: mea, May 17, 15!:
S:61 am.j

Guides are prowclea at ~his time. How-
ever, concentration guides non’ used by
the agencies appear appropriate on an
&terim basis. Where appropriate radio-
activity concentration gulces are not
available, and where Radiation protec-
tion Guides for specific orgam are pro-
vided herein, the latter Guides can be
used by the Federal agencies as a Start-
ing point for the derivai]on of radio-
activity concentration gwides apphcable
to their mirticular proliems. The Fed-
eral Rad:atinn Council has also initiated
sctjon dircci ed towards the development
of additional Gtides for radiation
protection.

:, :s recommended that:
7. The Fcdeml agencies apply these

Radiation Protection Guicics with judgm-
ent and discretion, to assure that rea-
sonable probability is achieved in the
attainment of the desired seal of protect-
i.nc man from the undesirable effects of
radiation. The Guides may be exceeded
only after the Federal accncy havuw
jurisdiction over the matter has carefully
conmdcred the reason for doing so in
light of the recommendations in this
paper.

The Radint ion Protection Guides pro-
vide a general framework for the radia-
tion Protection requirements, It is
e>.jwctcd tlmt each Fedcrnl a~rncy, by
VJrtUc of its mlmrdiate kllow’ledge of its
operating problems, WINuse thcw Gu]dcs
ns n bosis ulmn v:hich to tlcvc]op det~iled
stnndarrls t:~ilorcd to meet its pnr:!culnr

rcquircmcnt~. The CouncI1 v.]11 follow
the ncllvitir+ of the l%ricr~.1 n:cncms in
this arert nncf will promote tllc necm+nry
coordinrition to ●chieve nn enccl]vc
Fcdcrrd Pm: ram.

If Uic fcwc:oing rccommcndnt!ona arc
npprovrd by you for the \:uidancc of
Frdrrnl n~cnrics in the co]~ttuct of lhcir
rnrfintion protection nctivitirs, it is fur-
thtv rccommcndccl that t.llis mmnornn-
dum bc published in the I%DEm~
R EGIS.TZR.

Anmms S. FLmmm!fa,
Chflirlflu?ro

Fmfcml lladiattol~ Ccw?Jril.

O* . .

J)oE ‘ARCH1~
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[Reprinted from the Federal Register of Sep~er 26, 1961, as comcted]
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FEIIERAI,RADIATIONCOUNCIL
RADIATION PROTECTION GUIDANCE

FOR FEDERAL AGENCIES

Memorsmcfum for the President

t
Slprcsrsszn 13, 1961.

Puiwant to Executive Order 10831
●nd Publlc Law 8*373, the Federal Ra-
diation Council herewith transmit.s M
second report to YOUconcerning findings
●nd recnsnmendatiom for guidance for
Federal agenciesin the conduct of their
tiiation protection actiwtms.

Background. On MaY 13, 1960, the”
fist recommendations of the Counctf
were approved by the President and the
memorandum containing these recom-
mendations was publ~hed in the RD-
mAL REGISTERon May 18, 1960. There
WIM also relessed at the same time, Staff
Report No. 1 of the Federal Radiation
Council, entitled, “’Background Material
for the Development of Radiation Pro.
tection Standards,” dated May 13, 1960.

The first report of the CouncLl pro-
vided b general philosophy of radiatiod
protection to be used bs Federal agencies
in the conduct of their specific programs
●nd responsibilities. It introduced and
defined the term ““Radiation Protection
Ouide”’ (RPCi ). It provided numerical
?alues for Radiation Protection t3uides
‘for the whole body and certain orsana
of radiation workers and for the whole
bbCiY of individuals in the general pop.
ulation, as well as an ave:age population
gonadal dose. It introduced as an oper-
ational techrdtaue, where jfid~-ii~~al
whole body doses are not known. the use
of a “suitable sample” of the exposed
population in which the gu~de for the
average exposure of the sample should
be one-third the RPG for the individual
members of the group. It emphasized
that this operational technique should
be modified to meet special situations.
3n selecting a suitable sample Particular
care sshould be taken @ =sure that ●
dispro~rtionate fraction of the average
dose is not received by the most sensitive
population elements. The observations,
assumptions, and comments set out In
the memorandum published in the FxD-
SML REGISTER. May 1&, 1960, are PSNAIY
●pplicable to this memo;~:duri.

TM memorandum contains recom-
mendations for the guidance of Federw
●gencies in activities designed to ltrnlt
exposure of members of Porm:ation
groups to radiation from radioactive
mat@rials fk?posited in the body as ●

result of their occurrence in the environ-
ment. These recommendations include:
(1) Radiation Protect]qm Guides for cer-
tain organs of Individuals Jn the general
population, as well as av~rages over
suitable samples of exposed groups: (2)
guidance on &!eneral Principles of crmtrol
●pplicable to all rad]onucljdes occurrlrw
In the envitomnent: and (3) speclflc
guidance in connection with exposure. . .

Of POPUhtiOQ CIVUPS 30 Yadlws-226, ! m ‘ie “development ‘f ‘ie ‘diatio~
kxline-131, sCronttum-flO, and stron- Protectlon C3uldes contained herein, the
tium-89. It k the intention of the Coun- . CoUYcjl,.h= conrjdered both aides of this
ctl to release the background mawrial
kadixw to these recommendations u
Staff Report No. 2 when the recomrnen -
datiorsa contained herein are approved.

Specific ●ttention wsM directed b
problems ~iated with radtum-226,
iodine-131, strontium-90, and strontiurn-
89. Radfum-226 is an important natu-
raIIY occurring radioactive material. The
other three were Present in fallout from
nuclear weapons testing. They could,
under certain circumstances, also be”
major c.nnstituents of radioactive mn-
terinls released to the environment from
large scale stomic energy installations
used for peaceful purposes. Available
data suggest that effective control of
these nuclides, in cm of mixed fission ,
product contamination of the envtron- ‘
ment, would provide reasonable rusur-
ance of at least comparable limitation
of hazard from other @i.sion products tn
the body.

Establishment of the Federal Radla-
tton Council followed a period of public
concern Incident ta dlsassions ‘of fall- I
ouk WhUe rArontium-90 received the

bnlaice. The ‘Counctl has reviewed
●vailable knowlerke, consulted with
acientls~ within and outside the Govern-
ment, and solicited vieux of tnwrested
indwiduals and groups from the general
public. In particular, the Council has
not only drawn heavily upon reports
pubUshed by the International CommLs-
aion on Radiological Prnt.ectton (ICRP),
the Nat)onal Committee on Radiation
Protection and Measurements (NCRPj,
and the National Academy of Sciences

“(NM), but has had durtng the develop-
~ent of the report the benefit of con-
sultation with, and comments and sug-
gestions by, individuals from NCRP and
NAS and of their subcommittees. The
Radiation Protection Guides recom-
mended below are considered by the
Council to represent an appropriate bal-
ance between the requirements of healti
protection and of the beneficml uses of
radiation and atomic energy.

It is recommended that:
1. .The following Radiation Protection.

Guides be adopted for normal peacetime
o~ratioxus.

greatest popular attention, exposures to ‘ -”
cesium-137. brfine-131, alrontlum-89 TAW.S PRArIm& PIDTSenON OVIDZ? ?OB Csu?m
●nd. in still l=ser degrees to other radio- ~ODfoBr,A+O SS RSUWON SO ~X?OURI SWpCIrO.
nuclides, are involved in the eva)uatlon uno~ OKoon

of over-alf etfect.s. The charackmstics ; ,,
of cesium-137 lead to direct comparison BPO kx”s&sre
with whole body exposures for which Orssa: asP:dSO?&u. ofSulu.urS3mpk

O&;axkm[:pPol)@.
recommendations by the Council have
●lready been made.

Studies by the staff of the Council iq. Ttvroid..’..-.. l.DremperyrS..- 0.6rem w ?-.
- rJO!lc marrow. 0.6 mm per Ycu... 0.1:mm pm ye=.dicate ,~a~ ob,served concentratio-m of IMDC... . . . . . . .

0.00S m,cwwxns
1.s rem per yew... 0.5 rem w year.

radioactive strontium in food and water ~one(@w- O.&l rr, wro?rmas

do not result in concentrations in the ‘u ‘de)” of m-z% In the 0/ J1*--22L, m ibe
●dull skdclcm ●dul! sk,lexc.n

Skeletoi. (ad consequently, in radi a- or tbe bloiocicd or iho blologld

‘tion doses) as large as have been as- .
squivdent of ●qui~-ienf of
Sk ●nmool ol LtLls nriloant of

W!SWCJ in the past. However, concentra- sm-m. nsl-r.A
tions of iodine-131 in the dicta of small
children, particularly in milk, equal to It TVmbe noted that the preceding table
those rwmltted under current standards provides Radiation ProtectIon Guides tO
would lead to radiation doses LO the be appUed to the average of a suitable
“child’s thyroid which, in comparison ~ple of an exposed papulat]on group

with the general structure of current xvhich are one-third of those aPPlYLn!2ti
radiation protection standards, would individuals, ~his is jn accordance with
be too high. This is because current - the recommendations in the first report
concentration guides for exrmsure of of tie Council concerning operational
population groups to radioacL_ive mate- ‘
rials in air, food, and water have been
derived by application of a tingle frac-
tion tq corresponding occupational
guides. .In the case of iodine-131 in
milk, cG’is~ption of milk and retention
of iodine by the child may be at least as,
great sss by the adult, while the rela-,
tively small size of the thyroid makes
the rad]etton dose to the f.hyroid much
larger than in the case of the adult. In
addition, there is evidence that irracf]a -
tion of the thyroid involves greater risk
to children than b adults.

J’iecomrnendations as to Radiation Pro-
tection Guisies. The Federal Radiation
Council has previously emphasized that
establishment of radiation protection
standnrds involves a brilanclng of the
benefits to be derived from the controlled
use of
against

radiation and atomic energy
the risk of radiation exposure.

techniques for controlhng Population e~-
vosu.re. Since M the case of exposure of
a population group to radionuclides the
rad]ation doses to individuals are not
usually known, the organ dose m be used
as a guide for the average of suitable
samples of an exposed population group
la also given = an RPG.

Recommendations as to general nin-
c+ples. Control pf population exposure
from radionuclides occurring in tile en-
vironment h accomplished in general
either by restriction on the entry of such
materials hsto the environment or
through measures designed to Iunit the
Intake by members of the population of
radionuclldes already in the environ-
ment. Both approaches involve tile con-
sideration of acLunl or potential con-
centrations of rad]onctive material in
air, water, or food, Cuntrols should be
based won an evaluation of population

DOE ARCHIV=,
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expoxure with remeet to the RPs3. For
this vumose, the W.al daily intake of
such ‘snaterlals. averaged over periods of
the order of b year, corsUtuies an apuro-
priat.e criterion,

The control of the Intake by members
af the genersd population of radioactive
materials from the ●nvironment -n ap-
propriately involve many dii?erent kinds
of actions.The character and import of
these ●ctions may vary widely, from those
which entail little interference with
usual activltjes, such as monitormir and
surveillance, to those which involve n
snajor disruption, such as condemnation
of food supplies. Some control actions
may requue prolonged lead times before
bacomirw ●t!ective, e.g., major changes
in processing facilities or water supplies.
The tnrwnitude of control mess’ures
should be related to the degree of likeli- ‘
lsood that the RPG may be exceeded.
The use of a single numerical intake
-Itre, which in part has been the practice
until now, does not in many instances
provide arkp.mte guidance for taking
actions appropriateto the risk involved.
For planntng purposes, it is desirable

. that insofar as possible control actions
to meet contingencies be known in

wlvance.
It is recommended that:
2. The radiological health activities of

,~eral agencies jn connection with en-
Wtronmental. contam’inathxr with rk,uio-
active materials be based, within the
Ilnsits of the agency’s statutow respon-
aibtlities, On a graded series of appropri-
●te actions related to ranges of intake of
radioactive materials by exposed POPU-
Iqtion groups.

In order to provide ml;dane~ *n ‘b
. Sgencles in adapting tl,e tu ..ded sp-
proach to their own programs, tue
recommendations pertaining to the
specific rndionuclides in this memoran-

: .6UM consider three transient daily rates
of Intake by suitable samp!cs of exposed
Population grOUPs. For the other radio.
nuclidcs, the agencies can use the snnw
generaI approrech, the details. of v;hich
●re considered in Staff Report No, 2.
The general types of actiort appropriate
when these transient rates of intake fnl:
into the dlflerent ranges are also dis-
cussed in Staff Report No. 2. The pur-
pose of these actions is to provide reason-
able assurance that average rates of
intake by a suitable samr!: , an e’-’ “--3
population group, ave:,
sample and averfeged eve] jwrw’ - . . I=

of the order of one yenr, do not exceed
the upper value of IWnge II. The Fen-
eral character of these ac!lons is 6ug -
Cested in the followm~ table.

. .

.—.
Regis@r of September

. . .

T4SU &OBADXB SCASaS or &mon

1

26$ 19613 as corrected
-...

Skwre of Srsmdmt Ordeeludcdd Jm f
nu8 ordaw tmeh

I

Wlllul
Slsmen-. ... . . . . . . . . Qmntw

roullm
StUWm------------ E~mfI

R4ng@r...- . ....-.1 Mo$kw=onny am-”
,tlvr Wrvcslianct and
. rontrol.

f’Ion ●d ● pllcwlon et

I tidlumd ronuo mmuuu-
I ~v.

Recornmcmtotions on J:a-226; 1-131,
Sr-90, and Sr-89. The Council haa given
specific consideration to. the etTects on
man of rates of intake of radium-226,
lodtne-131, strontium-90 and strontmm-
89 resulting in radlat]on doses ●qual to
those specilled in the appropriate RPG’s.
The Council has also reviewed past and
current sctlvlties resultinr in the release
of these radionuciides to the environment
●nd has given consideration to future
developments. For each of the nuclides
three rang es of transient dally intake are
ghwn which correspond to the guidance
contained in Recommendation 2, above.
Routine control of useful applications of
radiation and atomic energy ahould be
such that expected average ●xposures of
suitable famples of an exposed Porzula-
tion groua will not exceed ‘the upper
value of Range H. For lodme-131 and
radium-22., this value corresponds to
the RPG for the average of a suitable
sample of an ●xposed Population trrouP.
In the cases of strontium-90 and stron-
tium-fi9, the Council’s study indicated
that there is currently no knoum opera-
tional requirement for an intake value

S: I M!b a~ the one corresponding the
iti’G. H:..-t,● value ●stimated to cor-
respond to doses to the critical organ not
greater than one-third of the RPG has
been used.

Tlte guidance recommended below is
given lrk terms of transient rates of
(radioactivity) intake in micromlcrocu-
ries Per day, The upper limit of Range
II is b=ed on an annual RPG (or lower,
in case of radioactive strontium) consid.
ered as ari acceptable risk for a lifetime.
However. it ts necessam to use averages
over periods much shorter than a life-
tlme for both radiation dose rates and
rates of. intake for administrative and
r+ TUlatorl’ Pu)poses. It is recommended
!lld LSue), , criods should be of the order
of orie yea: It is lo be noted that values
listed in the tables are much smaller
than any single intake from which an
individual might be expected to sustain
in.fury. . .

It is recomminde~ that:
3. (a)TYSefoliowinc euiaance on daily

Intake be ●do~ted for normal Peacr:une
operations to be applied to the average
of suitable samples of u exposed Popu-
lation group:

Tams lU-RAWU~ o? TaAN~m RAT=S or hTA*B
(W_O$tS’lOC~lUU S’L1 D&V) VOB Usr m Cjl*DjCD

6C4U O? AmONS 6~WMAaKElIIN ~ AUL2 l!.

I ) I

JledkanucrldaRsato 1 RMW n
— —

Radtum-?2S . . . . . . *2
Idin*131 J....... o-1o SR2
fitrontlum-~..-. s+m
Btmnuum-sv...-. O-mo alxrm

Rmre III -

m-ml
N9-l, (mw
Z[L2 () ‘o

S.ac-a), w

ISn UN caw or Mm*~Jl, Lhe mlhhle samplewould
SnclUdConly srr,nll chlldrm. }Gr ndu:k. (hf hl’ti f(,r
Shf Lhvrwl would DOI bc esc+eded by mm 01 mbkc
hlFhC1 by s IttWX of IO IhrJ LbcscAppltcabk 10 sMdl
Chllllrcn.

(b) Federal ●gencies detmnine con-
centrations of these radionuchoes in am,
water, or items of food applicable LL
their particular programs wh;ch are con-
sistent with the guidance cent?.~r,eci
herein on average ddy int~ke for the
radionuclides radium-226, lodinr-131,
strontium-90, and strontium-89, Some
of the general coruideratiom involved in
the derivation of concentration values
from intake values Ue given in StaU Re-
port No. 2.

It k recommended that:
.

4. For re tiJonuclides not considered in
this report, agencies use concentration
values in air, Water, or items of food
which are consist~nt with recommended
Radiation ProtectIon Guides and the
general guidance on intake.

In the future, the Councfl will direct
attention to the development of appro-
priate rad~at ion protection guidance icr
those radionuclides for m’h~chsuch corl -
sideration appekrs aPPrDPrlate or nec~S-
aary. ln particular, the Council will
study any radionuchdes for which use-
ful applications of radiation or a:~mjc
energy require release to the env!ronmen?
of significant amounts of these nuclides.
Federal agencies are urged to infcrm
the Council of such situations.

ABRAH~St R!mcoFF,
. Chairman,

Federal Radiation Council.

The recommendations numbered “ 1“
through ‘.4”’ contained in the abok e
memorandum are amr’oved for the L’ujfi-
ante of Fedemi afwck’s, and the me!ilo-
randum shall be pubhshed in the Fzu-
ERAL REGISTESk.,

JOHN F. KENNEDY.

6EPmMaLR Zpf 1961.
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for a Living
EIIeU Island

Case When Imported ●Foods are Readily Available fn the Diet

.

1$ycs+*.sr+
.

Bone Narrow

Ubolebody

Ingestion External Gauma*

121 20.

100 20

.

Case *en Locai Subsistence Crops are in Full Use

.“

.

We !4mW

Wholebody

● er .+“’:S+ ,)

Ingestion External 6auu0a*

233 - 20

189 20

Total

141

120

Total

253 -

209

‘Al 1 food crops are from Eneu Island

%atural backg~und subtrac~
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Ttile 10. Mximum Annual Dose Rate h ●-Y for ● Lfving
Fattem Consisting of 8(JZ the on Eneu Islandand
20S time on Bikhi Island

.

Case Uhen hnported Foods are Readf ly Available in the Dfet

Me Marrow

Yhol ebody

.

Mholebo4y

Ingestion

121

100

Case Uhen local SubsistenceCrops we fn Ful 1 Use



for a Llvtng

Btklnl Is\utd

●

. Case When Imported ~Foods are Readf ly Avaflable f n the Ofet

8one Karmw

. UholeWy

Ingestion External _* Total

941 “ 256 1,197@ 1.2 WY

877 . 256 1,133 ~ 101 WY

.

Case Uhen Local SubsistenceCrops are fn Full Use

. 187~+sos~

Ingestion External _*

Bone Harrow 2013 256 :

Uholebody 1049 256 IJ

%cal Background Subtracted

Total

2,269 a 2.3 tX!=/Y

2,105 =2.1 -y
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Table 12. 30-YearIntegral tbse h R4m for ● Llvhg Pattern
Consisting of NW the on Eneu Island and Im-
Foods Be~ng Readily Available

.

.

Bo#&ruw
hgestfon Uholebody

197c~ 2.25 2.25 .

SOsr -- “ 0.70

External 0.433* 0.433*

Total
.

0. 2.7 3.4

*~sed on an fnitial &se rate for Eneu Island Of 20 m*Y
and assuming the entire dose $s from 337CS.

DOE ARCHIV-,
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Table 13. 30 YEAR INTEGW DOSEIN RemFOR A WING PAll~RN CONSISTIW
OF IW TI~ ~ ENW N.& N FOR PUU W OF LOW 5UWS~WE

●

. .

INGESTION UmLEmY BONE PURR(IUANDBONE

137 ~ 4.25 4.25

90Sr 0 1.5

z39+2hOPu - .0008

2* 1~ - . .0021

2%U/24%n - 0.0019

External &ma p.433* 0.433*

TOTAL 407 6.2

.“

t ~sed on an itttial dose rate for Eneu Island Of 20 ~*Y and ass~ing

the entire dose is frcxn 3’7CS.
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Table 14. 30 YEAR INTEGRALWE IN RQIDFOR A LIVINGPATTERNCONSISTIM OF
100%TM ONBIKINIISLANDANDlHPORTED FOODS BEING READILY

AVAILABLE.

INGESTION MHOLEBODY BONE HARR(M AND BONE

. .
137 Cs - 19.8 “ 19.8

90 s~ 9 2.2

241~ 9 .0013
.

24 ~ 241
Pu/ JW

External&mna 5,54*

TOTAL 25.3

w

. 5.54*

27.5

.“

* Based on an ~nltial dose rate of 256 nmnfy and assming that the

entire dose if fronJ37Cs.
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Table 1S. 30 YEAR IHTEW IK)SE IN R= FOR A IJWNG PA~EW CONSISTING OF

100 Z TINE ON BIMM ISLAND AND FULl USE OF LOCALLY 6ROUN SUBSIST*E
CROPS.

INGESTION

137 Cs

90$r

239+240 Pu

TOTAL

IIHOLEBODY+

. 4):6

.

5.54+

47.1

BONE WWRW AND BONE

41.7

5.6

.00094

● .0024

52.8

● 6ased on an initia~. dose rate of 256 awem per year and assming that the

enttre”dose Is froa$s7Cs.
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The Effects on Populations
of Exposure to Low Levels
of Ionizing Radiation

REPORT OF TI--IE ADY71SORY COMMITTEE

ON THE B1OLOGICAL EFFECTS OF

10 NIZING RAD1ATIONS

D1V1S1ON OF MEDICAL SCIENCES

NATIONAL ACADEMY OF SCIENCES
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SUMM.4R}- AND RECOMME!KDATIOXS

In anticipation of the widespread increased
use of nuclear energy, it is time to think anew
about radiation protection. We need standards
for the major categories of radiation exposure,
based insofar as possible on risk estimates and
on cost-benefit analyses which compare the ac-
tivity involving radiation with the alternative
options. Such analyses, crude though they
must be at this time, are needed to provide a
better public understanding of the issues and a
sound basis for decision. These analyses should
seek to clarify such matters as: (a) the environ-
mental and biological risks of given develop-
ments. (b) a comparison of these risks writh the
benefits to be gained, (c) the feasibility and
worth of reducing these environmental and
biological risks, (d) the net benefit to society of
a given development as compared to the alter-
native options.

In the foreseeable future, the major contribu-
tors to radiation exposure of the population
will continue to be natural background with an
average whole-body dose of about 100 mrenl/
year, and medical applications which now con-
tribute comparable exposures to variolls tis-
sues of the body. Medical exposures zre qot
under control or guidance by regulation or law
at present. The use of ionizing radiation in
medicine is of tremendous value but it is essen-
tial to reduce exposures since this can be ac-
complished without loss of benefit and at rela-
tively low cost. The aim is not only to reduce
the radiation exposure to the individual but
also to have procedures carried out with n~axi-
mum efficiency so that there can be a continu-
ing increase in medical benefits accompanied by
a minimum radiation exposure.

Concern about tl-,~ nu .;ear power iri~~:stry
arises because of its pot.e]ltial magnituds and
widespread distribution. Based on experience
to date and present engineering judgment, the
contribution to radiation exposure a~eraged
over the lJ. S. population from the developing
nuclear power industry can remain less than
about 1 rnrem per year (about 1’% of natural

background) and the exposure of any individu-
al kept to a small fraction of background pro-
vided that there is: (a) attainment and long-
term maintenance of anticipated engineering
performance, (b) adequate management of radi-
oactive wastes, (c) control of sabotage and di-
version of fissionable material, (d) avoidance of
catastrophic accidents.

The present Radiatidn Protection Guide for
the general population was based on genetic
considerations and conforms to the BE.4R
Committee recommendations that the average
individual exposure be less than 10 R (Roent-
gens) before the mean age of reproduction (30
years). The FRC did not include medical radia-
tion in its limits and set 5 rem as the 30-year
limit (0.17 rem per year).

Present estimates of genetic risk are ex-
pressed in four ways: (a) Risk ReJative to Natu-
ra) Background Radiation. Exposure to man-
made radiation below the level of background
radiation will produce additional effects that
are less in quantity and no different in kind
from those which man has experienced and has
been able to tolerate throughout his history.
(b) Risk Estimates for Specific Genetic Condi-
tions. The expected effect of radiation can be
compared with current incidence of genetic
effects by use of the concept of doubling dose
(the dose required to produce a number of mu-
tations equal to those which occur naturally).
Based mainly on experimental studies in the
mouse and Drosophila and with some support
from observations of human populations in
Hiroshima and Nagasaki, the doubling dose for
chronic radiation in man is estimated to fall in
the range of 20-200 rem. It is calculated that
the effect of 170 mrem per year (or 5 rem per
30-year reproduction generation) would cause
in the first generation between 100 and 1800
cases of serious, dominant or X-linked diseases
and defects per year (assuming 3.6 million
births annually in the U.S.). This is an inci-
dence of 0.05%. At equilibrium (approached af-
ter several generations) these numbers would

1
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‘ be about fivefold larger. Added to these would
● be a smaller number caused by chromosomal

defects and recessive diseases. (c) Risk Relative
to Current Prevalence of Serious Disa bi)ities.
In addition to those in (b) caused by single-gene
defects and chromosome aberrations are con-
genital abnormalities and constitutional dis-
eases which are partly genetic. It is estimated
that the total incidence from all these including
those in (b) above, would be between 1100 and
27,000 per year at equilibrium (again, based on
3.6 million births). This would be about 0.759t
at equilibrium, or 0.1~t in the first generation.
(d) The Risk in Terms of Overall IJ1-Flealth. The
most tangible measure of total genetic damage
is probably “ill-health” which includes but is
not limited to the above categories. It is
thought that between 5% and 50% of ill-health
is proportional to the mutation rate. Using a
value of 209( and a doubling dose of 20 rem, we
can calculate that 5 rem per generation would
eventually lead to an increase of 5CZCin the j]]-
health of the population. Using estimates of
the financial costs of ill-health. such effects can
be measured in dollars if this is needed for cost-
benefit analysis.

Until recently, it has been taken for granted
that genetic risks from exposure of popula-
tions to ionizing radiation near background
levels were of much greater import than were
somatic risks. However, this assumption can no
longer be made if linear non-threshold relation-
ships are accepted as a basis for estimating
cancer risks. Based on knowledge of mecha-
nisms (admittedly incomplete) it must be stated
that tumor induction as a result of radiation
injury to one or a few cells of the body cannot

be excluded. Risk estimates have been made

based on this premise and using linear extrapo-
lation from the data from the A-bomb survi-
vors of Hiroshima and Nagasaki, from certain
groups of patients irradiated therapeutically,
and from groups occupationally exposed. Such
calculations based on these data from irradiat-
ed humans lead to the prediction that addition-
al exposure of the U. S, population of 5 rem per
30 years could cau:e from roughly 3,000 to
15,000 cancer deaths annua!ly, depending on
the assumptions used in the calculations. The
Committee considers the most likely estimate
to be approximately 6,000 cancer deaths an-
nually, an increase of about 2Tc in the sponta-
neous cancer death rate which is an increase of

2

about 0.39~ in the overall death rate from a!
causes.

Given the estimctes for genetic and somatic
risk, the question arises as to how this infOJ” -

mation can be used as a basis for radiatior,
protection guidance. Logically the guidance O]
standards should be related to risk. Whethe)
we regard a risk as acceptable or not depends
on how avoidable it is, and, to the extent not

avoidable, how it compares with the risks of
alternative options and those normally accept-
ed by society.

There is reason to expect that over the next
few decades, the dose commitments for allman-
made sources of radiation except medics!
should not exceed more than a few millirem:
average annual dose to the entire L1.S. popula-
tion. The present guides of 170 mrem/yr gre~v
out of an effort to balance societal needs
against genetic risks. It appears that these
needs can be met with far lower average expo-
sures and lower genetic and somatic risk than
permitted by the current Radiation Protection
Guide. To this extent, the current Guide is un-
necessarily high.

The exposures from medical and dental uses
should be subject to the same rationale. To the
extent that such exposures can be reduced
without impairing benefits, they are also un-
necessarily high.

It is not within the scope of this Committee to
propose numerical limits of radiation exposure.
It is apparent that sound decisions require
technical, economic and sociological considera-
tions of a complex nature. However, we can
state some general principles, many of which
are well-recognized and in use, and some of
which may represent a departure from present
practice.

a)

b)

No exposure to ionizing” radiation should
be permitted without the expectation of a
commensurate benefit.

The public must be protected from radia-
tion but not to the extent that the degree
of protection provided results in the sub-
stitution of a worse hazard for the radia-
tion avoided, Additionally there should
not be attempted the reduction of small
risks even further at the cost of large
sums of money that spent otherwise,
would clearly produce greater benefit.
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c)

d)

e)

f)

There should be an upper limit of man-

made non-medical exposure for individu-
a]~ in the genera] population such that
the risk of serious injury from somatic
effects in such individuals is very small
relative to risks that are normally accept-
ed. Exceptions to this limit in specific cas-
es shou]d be a]]~wab]e on]y if it can be
demonstrated that meeting it would cause
individuals to be exposed to other risks
greater than those from the radiation
avoided.
There should be an upper limit of man-
made non-medical exposure for the gener-
al population. The average exposure per-
mitted for the population should be consi-
derably lower than the upper limit pernlit-
ted for individuals.
Medical radiation exposure can and
should be reduced considerably by limiting
its use to clinically indicated procedures
utilizing efllcient exposure techniques and
optimal operation of radiation equipment.
Consideration should be given to the fol-
lowing:

1)

2)

3)

Re~tri~tiOnof the Use Ofradiationfor
publichealthsurveypurposes,unless
there is a reasonable probability of
significant detection of disease.

Inspection and licensing of radiation
and ancillary equipment.

Appropriate training and certification
of ]nvolved personnel. Gonad shielding
(especially shielding the testis) is
strongly recommended as a simple and
highly efficient way to reduce the Ge-
netically Significant Dose.

Guidance for the nuclear power industry
should be established on the basis of cost-
benefit analysis, particularly taking into
account the total biological and environ-
mental rislis of :he ilrious options avail-
able and the cost-effectiveness of reducing
these risks. The quantifying of the “as low
as practicable” concept and consideration

g)

h)

i)

j)

3

of the net effect on the welfare of society
should be encouraged.
In addition to normal operating conditions
in the nuclear power industry, careful
consideration should be given to the prob-
abilities and estimated effects of uncon-
trolled releases. It has been estimated that
a catastrophic accident leading to melting
of the core of a large nuclear reactor could
result in mortality comparable to that of a
severe natural disaster. Hence extraordi-

nary efforts to minimize this risk are

clearly called for.

Occupational and emergency exposure

limits have not been specifically consi-
dered but should be based on those sec-
tions of the report relating to somatic
risk to the individual.
In regard to possible effects of radiation
on the environment, it is felt that if the
guidelines and standards are accepted as
adequate for man then it is highly unlike-
ly that populations of other living organ-
isms would be perceptibly harmed. Never-
theless, ecological studies should be im-
proved and strengthened and programs
put in force to answer the following ques-
tions about release of radioactivity to the
environment: (1) how much, where, and
what type of radioactivity is released; (2)
how are these materials moved through
the environment; (3) where are they con-
centrated in natural systems; (4) how long
might it take for them to move through
these systems to a position of contact
with man; (5) what is their effect on the
environment itself; (6) how can this infor-
mation be used as an early warning sys-
tem to prevent potential problems from
developing?
Every effort should be made to assure ac-
curate estimates and predictions of radia-
tion equivalent dosages from all existing
and planned sources. This requires use of
present knowledge on transport in the en-
vironment, on metabolism, and on relative
biological ef%ciencies of radiation as well
as further research on many aspects.
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PLC4SC RESLY TO Washington Office
FREEDOM OF INFORMATION ACT REOUEST-–

August 3, 1979

Mr. Milton Jordan
Director
Division of FOI and Privacy

Acts Activities
Department of Energy
GB-145 Forrestal Building
1000 Independence Avenue, S .W.
Washington, D.C. 20585

Dear Mr. Jordan:

This request is made pursuant to the Freedom of
Information Act.

Under date of May 15, 1979, the Assistant Secretary of
Environment sent a letter to the Honorable James A.
Joseph, Under Secretary of the Interior, having to do
with Bikini atoll, Marshall Islands. Attached to the
letter is a document entitled “Radiological Implication
for Resettlement of Eneu Island.n This request relates
to that letter and its attachment.

)

Hereby requested are all documents, records and materials
related to the following:
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1.

2.

3.”

4.

On page 1 of the attachment, the following
statement appears:

“Based upon previous experience and past
practices, however, it 1s doubtful whether
imported food will be a significant part of
the daily diet.”

Please provide any and all records, materials
and documentation for this assertion.

On the same page the following statement is made:

“It can also be questioned whether or not access
to Bikini Island can be controlled.”

Please provide any and all records, documents,
reports and materials which form the basis of
this assertion.

On page 2 the assertion is made that in August,
1978, the Bikinians ‘left their Atoll because
measurements of radiocesium made in April 1978
showed accumulations in the bodies of 13 out
of 101 people such that if this level were maintained
for one year, it would result in an annual
radiation dose equ=l to or greater than the
500 mrem/yr federal radiation protection criteria
for exposure of individuals.” Please provide
any and all records, reports, documents or other
materials which form the basis of the factual
assertions contained in that statement concerning
(a) the degree of volition in the departure of
the people of Bikini from their atoll, and
(b) the measurements of radiocesium in the Biklnians.

On page 2 of the attachment appears the following
statement:

‘In early 1979, new information was obtained so
that dose predictions for residence on Eneu
Island could, for the first time, be based upon
data from analysis of actual food items of the
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diet grown on the island rather than on theoretical
predictions derived from soil concentrations.”

Please provide a copy of all records, reports,
or studies or other documents or materials which
form the factual basis for this assertion.

5. Regarding the text on page 6 of the attachment
which appears at fmtnote 10, please provide a
copy of any study, report or other document which
forms the basis of the decision to employ the
federal radiation guidance which is taken from
the Enewetak Clean-up Environmental Impact Statement
of April, 1975. There is no need to provide any
materials which are contained in the Environmental
Impact Statement. This request is for any additional
or other materials.

6. Plese provide a copy of the publication relied
upon for the calculated dose estimates which is
cited at footnote 14 of the attachment, “An
Updated Radiological Dose Assessment of Eneu
Island at Bikini Atoll,” Robison, W.L. and
Phillips, W.A., UCRL-52775, 1979.

7. Beginning at the foot of page 7, the following
statement is found:

“The diets are based on the recent experience and
observations of the scientific teams who have been
working on Bikini Atoll.”

No support is provided in the text or in the footnote
for this statement. Please provide any and all
rec~rds, reports, studies or other documents or
materials which describe the ‘recent experience
and observations” and which provide the names
of the members of the “scientific teams” referred
to in the quoted statement.

8. With respect to the predicted dostes presented on
page 8 of the attachment, please provide a copy
of any and all studies, reports or other documents
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or materials which show the number of fatal cancer
cases and the number of genetic malformations to
be expected from a dose of 170 millirem per
year, and the expected increase in the frequency
of such cancer cases and genetic malformations,
to be expected for the predicted dose rates
presented on page 8 of the attachment. In other
words, what is the expected frequency of fatal
cancer cases at an average dose rate for the
population of 170 millirem per year, compared with,
for the whole body, a dose rate of 210 millirem
per year, 240 millirem per year, and 260 millirem
per year? For another example, what is the
expected increase in leukemia cases at 170 millirem
per year compared with 190 millirem per year,
260 millirem per year, 280 millirem per year,
and 300 millirem per year?

What is the expected frequency of genetic anomalies
at an average whole body dose rate of 5000 millirem
per 30 years compared with 2700 millirem, 3200
millirem, 4700 millirem, 5200 millirem and 5700
millirem?

9. Please provide any records, documents and materials
which would explain why the attachment and the
letter of May 15 did not contain any discussion
of the biological risks associated with the
predicted doses. If no such documents exist,
please so state, and explain why such a discussion
was not included in the advice provided to the
Department of Interior.

Thank you in advance for your prompt attention to this
request.

xc : Ruth C. Clusen
Bruce Wachholz


